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-iii- Appendix  A 
The  Corpus  Articles 
The  corpus  is  based  upon  extracts  taken  from  the  following 
articles: 
Biology 
BP1: 
Aronson,  R.  (1987)  "A  Murder  Mystery  from  the  Mesozoic"  New 
Scientist  8  October,  pp  56-59 
BU: 
Aronson,  R.  &  Sues,  H-D  (1987)  "The  Paleoecological 
Significance  of  an  Anachronistic  Ophiuroid  Community"  in  W.  C 
Kerfoot  and  A  Sih,  eds.  Predation:  Direct  and  Indirect  ImEacts 
on  Aquatic  Communities  Hanoverl  N.  H.:  University  P  ot  New 
Engiand 
BP2: 
Poulton,  J.  (1987)  "All  About  Eve"  New  ScientistI,  14  May  pp  51- 
53 
BL2: 
Cann,  R.  L.,  Stoneking,  M.  &  Wilson,  A.  C.  (1987)  "Mitochondrial 
DNA  and  human  evolution"  Nature  Vol.  325,1  January  pp  31-36 
BP3: 
Kitchener,  A.  (1988)  "No  domestic  bliss"  Guardian,  7  June 
BU: 
Frenchp  D.  D.,  Corbett,  L.  K.,  &  Easterbeel  N.  (1988) 
"Morphological  discriminants  of  Scottish  wildcats  (Felis 
silvestris),  domestic  cats  (F.  catus)  and  their  hybrTU-s"'-  J. 
Zool.  L.  Vol.  214  pp  235-259 
Computing 
Cp1: 
Clarkj  A.  (1987)  "Cognitive  science  meets  the  biological  mind"  New  Scientist  8  October  pp  36-38 
CM: 
Clark,  A.  (No  Date)  "PDP  or  not  PDP:  Is  that  the  Question?  " 
Unpublished  MS  !  On-jqefSjtj  0ý  SvSSp)( 
CP2: 
Lowe,  D.  (1987)  "Vision  leads  robots  from  the  factory"  New 
Scientist  10  September  pp  50-52 
-I- CL2: 
Lowe,  D.  (1987)  "The  Viewpoint  Consistency  Constraint" 
International  Journal  of  Computer  Vision  Vol.  1  pp  57-72 
CP3: 
Wilson,  G.  (1988)  "Computing  in  Parallel"  New  Scientist  11 
February  pp  54-  57 
CU: 
Forrest  I  B.  M.  9  Rowethq  D.,  Stroud,  N.  Wallace,  D.  J.  and  Wilsong 
G.  V.  (1987)  "Implementing  Neural  Network  Models  on  Parallel 
Computers"  The  Computer  Journal  Vol  309  No.  5,  pp  413-419 
Historv 
HP1: 
Walton,  J.  K.  (1985)  "The  Seaside  Resort  and  its  Rise  in 
Victorian  and  Edwardian  England"  The  Historian  pp  16-22 
HU: 
Walton,  J.  K.  (1981)  "The  Demand  for  Working-Class  Seaside 
Holidays  in  Victorian  England"  Economic  History  Review  2nd 
Series,  34  pp  249-265 
HP2: 
Stevenson,  D.  (1988)  "The  Bishops'  Wars"  The  Sunday  Mail  Story 
of  Scotland  Vol  2  No.  16  pp  434-437 
HL3: 
Stevenson,  D.  (1981)  Scottish  Covenanters  and  Irish 
Confederates  Belfast:  Ulster  Historical  Founda 
(Chapter  One 
HP3: 
Bailey,  V.  (1988)  "Crime  in  the  Twentieth  Century"  History 
Today  Vol.  38,  May  pp  42-48 
HU: 
Bailey,  V.  (1980)  "Crime,  Criminal  Justice  and  Authority  in 
England"  Bulletin  of  Society  for  the  Study  of  Labour  History 
No.  40,  Spring  pp  36-46 
- Appendix  B 
Participants,  Processes  and  Circumstances  in 
Matched  Extracts  from  the  Corpus 
- BP1:  1 
Field:  Biology  No.  1 
Popular  article:  "A  Murder  Mystery  from  the  Mesozoic"  (BP1) 
Learned  article:  "The  Palaeoecolofiical  Significance  of  an 
Anachronistic  Ophiuroid  Community  (BLO 
Analogous  Passages: 
BP1:  1  paras  1-4  (Introduction  &  Persistence  of  community) 
C:  Time  Actor  Pr:  mat 
In  1885,  the  Liverpool  Marine  Biology  Committge  surveyeZMEF-e 
Range  C:  Time 
waters  around  the  Isle  of  Man.  Reporting  on  the  expedl"Fil'o"'N, 
Saver  P:  verbal  Verbiaze 
Herbert-Chadwick  noted  that  several  dredge  hauls  at  SpanDs-h 
Head,  at  the  southernmost  tip  ot  the  islandq  came  up  jam-packed 
C:  Time  Actor  P:  mat 
with  writhing  brittlestars.  A  century  later  rounded  on 
Range  C:  Place  C:  Place  [Dir] 
Spanish  Head  in  rough  seas  in  a  small  inflataUT-e-Foat.  -I-t 
P:  relat  Attribute  Carrier 
had  taken  more  than  half  an  hour  to  motor  out  from  the 
University  of  Liverpool's  Marine  Biological  Station  at  Port 
Senser  P:  mental  C:  Place  Phenomenon 
Erin.  I  gazed  up  at  the  same  torbidding-=fs 
that  contronted  Chadwick  the  day  he  pulled  up  his  unus-uat-r- 
+  C:,  accompaniment 
samples  --  and  the-n-,  --w'3'L7=Mike  Butierg  a  postgraduate  student, 
Actor  P:  mat  C:  place  Actor  P:  mat  C:  place 
ro  led  over  the  side.  We  floated  JU  metres  down 
+  C:  Qual  "Actor"  P:  "mat"  C:  "place" 
through  the  murk  and  gradually  the  seabed  came  inFo  view. 
Actor  P:  mat  Goal  C:  place 
A  swift  current  carried  us  over  an  immense  carpet  of 
brittlestars  waving  their  spiny  arms  in  the  water. 
Carrier  P:  rel  Attribute  C:  freýu  Actor  P:  mat  Range 
The  sight  was  astonishing.  Normally,  we  encounter  only 
the  occasional  brittlestar  hiding  under  a  stone  along  the 
4- C:  place  (Dirl  P:  Ex  Existent  C:  Spatial 
=sore.  Here,  there  were  brittiestars  as  tar  as  the  eye 
(Dirl  P:  relat  C:  comparison 
could-see  in  every  directiU-n  1-t-was  as  it  we  Rair 
dropped  onto  some  primeval  marine  communityo 
C:  Time  Actor 
In  the  following  weeks,  Mike  Bates,  a  diving  technician--a-t-rort 
P:  mat  Ben  C:  Result 
Trin,  helped  me  to  map  the  communities  livinj  around  Spanish 
Actor  P:  mat  Range 
Read  and  BayýStac7a_n_ea_r'U_y.  tound  that  the  popur-atlon  of' 
the  brittlestar  Ophiothrix  tragilis  carpeted  half-a-million 
C:  Frequ 
square  metres.  At  more  than  b00  brittlestars  to  the  square 
Carrier  P:  relat  Attribute 
metre,  the  numbers  are  simply  staggering. 
Token  P:  rel  Value 
The  southwestern  tip  of  the  Isle  of  Man  is  one  big 
C:  "place" 
brittlestar  beg.  From  Chadwick's  century-old  record  and 
Senser  P:  mental 
studies  by  a  student  in  the  1960's,  we  know 
Phenomenon 
Mat  this  bed  of.  Ophiothrix  is  no  fly-by-night  community:  it  is 
"Saveres  P:  verbal  Verbiage 
hIghly  p9rNTI-s-tent.  Evidence  from  fossils  suggests  that 
millions  of  years  ago,  similar  communities  were  commonplace 
"SaXer" 
throughout  the  oceans  of  tFe___w=or.  A  closer  look  at  t-o-a-ay"s- 
P:  Verbal  Receiv  VerbiaRe 
brittlestar  beds  might  tell  us  why  such.  huge  aggregations 
thrived  in  those  oceans  and  what  happened  to  push  the=lnto  a 
tew  scattered  retreats. 
- BP1:  1/BL1:  1 
BP1:  1  (cont.  )  para  10  (Purpose  of  research) 
Carrier  P:  rel  Attribute 
BrIttlestar  beds  are  interesting  for  what  they  tell  us  about 
Token  P:  rel  Value 
the  past.  THey  are  the  modern  equivalent  of  marine 
communities  that  flourished  on  sand  and  mud  trom  almost  500 
million  years  ago,  in  the  Palaeozoic  Eral  until  the  Cretaceous. 
C:  Time  Token  P:  rel  Value  .  Beginning  130,  milrion  years  ago,  the  Cretaceous  was  the  last 
Actor 
period  of  the  Meso-zoli-cEra.  Epifaunal  suspension  feeders  -- 
animals  such  as  brittlestars,  sea  lilies  (stalked  crinoids)  anU 
lampshells  (brachiopods)  that  lived  on  top  ot  the  sea  tloor  ang 
P:  mat  Range 
filter9d  organic  particles  from  the  water  --  formed  dense 
C:  Temporal  [TextI 
communities  on  soft  bottoms  until  the  Late  Mesozoic.  Then 
Actor  C:  Quality  P:  mat  C:  Place  Token 
they  virtually  disappeared  from  shallow  wat7r-.  Today's 
P:  rel  Value 
brittlestar-'E=es  are  a  living  link  to  this  ancient  type  of 
communit7. 
BL1:  1  paras  1-2  (Introduction  &  Purpose  of  research) 
C:  Time'  "Range"  P:  "mat"  "Ben" 
During  the  last  few  years,  much  attention  ha  s  been  paid  to 
understanding  large-scale  shifts  in  community  composiETon  over 
Attribute  P:  rel  Carrier 
geological  time.  Of  particular  interest  have  been  recent 
efforts  to  uncover-causal  connections  between  physicar-events 
ot  global  or  even  galactic  -  magnitude  and  periodic.  9  catastrophic 
C:  Reporter 
extinctions  kAlvarez  et  al.  1980;  Silver  and  Schultz  1982;  Raup 
- Senser  P:  men-  (modal]  C: 
-"spat"  and  Sepkoski  1984).  The  human  mind  is  perhaps  so 
-tal  Phenomenon  C:  reason 
fascinated  by  the  phenomenon  of  mass  extinction  because  of  the 
Range 
death-drama  that  it  connot  The  intellectual  attraction  to 
P:  mat-  W'spatial"-erial  Actor 
extinction  is  amply  reflected  by  numerous  articles  anT- 
two  recent  symposium  volumes  dealing  soley  with  that  subject 
C:  Reporter 
kSilver  and  Schultz  1982;  Nitecki  1 
Attribute 
EquaLLy  interesting  to  both.  neontoLogists  and  paleontologists 
P:  rel  Carrier 
are  the  dynamics  of  biotic  interactions  that  caused  global- 
C:  Concession 
scale  community  reorganizaEl"o'-ns.  'Although  predation  may  not 
occupy  the  elevated  position  of  a  cause  for  mass  extiTetion 
(Dirl  P:  rel  C:  Time  Attribute  Carrier 
Tgtai-n-  Tey  1984),  it  is  now  apparent  that-pr-e-27ator. 
activity  was  of  great  importance  at  least  one  biotic  u__pH_e_ava__T, 
C:  Reporter  C:  Place 
the  "Mesozoic  marine  revolution"  kYermeij  1977).  In  this 
Senser  P:  mental  Phenomenon 
chapter,  we  hope  to  demonstrate  how  general  Mea-s.  7=5 
predation  may  be  used  to  interpret  the  structure  of  an  extant 
ophiuroid-dominated  community  in  a  Bahamian  saltwater  lake. 
Goal  P-  [Textj  -mat  C:  Purpose 
ResuLts  from  this  living  community  are  then  u  o,  tormuLate 
testable  hypotheses  concerning  the  structure  ot  similar  fossliT 
Sayer  P:  verb-  C:  Quality  -al 
assemblaFe-s.  WILLiamson  (17877-ras  Virtually  dismisseZr- 
- TarRet  Verbiage 
paleoecology  as  "a  poor-manws  applied  ecology  performed  on 
--- 
ETextj  Actor  C:  .  Concession 
inadequate  Eta.  "  Yet  the  fossil  record,  despite  its 
P:  mat  Range 
inherent  limitationsp  provides  the  only  direct  evidence  for 
r- 
Actor  P:  "mat"  Range 
patterns  ot  biotic  change  through  times  We  take  the 
more  constructive  view  of  Peterson  (1984)  that  paleoecology 
and  ecology  reciprocally  illuminate  each  other  and  should  be 
used  in  tandem  to  achieve  a  broad  understanding  of  community 
evolution  dtAring  the  Phane-r-o-z-oli-c. 
BL1:  1  (cont.  )  para  25  (Persistýnce  of  community) 
C:  Place  -  (Dirl  P:  rel  Attribute  Carrier 
Where  intormation  is  availa=e-,  =1  is  c.  Lear  ---  that 
extant  ophiuroid  communities  have  persisted  for  long  perio-N-of 
Token 
time,  ecologically  speakinj.  The  Sweetings  Pond  Ophio-=tr3.  x 
P:  rel  Value  C: 
_Temporal  oerstedii  community  has  been  qualitatively  the  same  for  more 
C:  Reporter  +  Phenomenon 
than  10  years  (Aranson  and  Harms  1985),  and  dense  beds  ot  0. 
P:  mental  C:  Place  C:  Temgoral 
fragilis  have  been  known  from  the  British  Isles  since  betore 
VerbiaRe  P:  verbal  C:  Matter  (Text] 
The  same  can  be  said  for  the  fossil  communitieF7.  TFe-nce, 
Token  P:  rel  Value 
these  dense  assemblages  of  ophiuroids  are  not  examples  of 
"explosive  opportunism"  (sensu  Levinton  1970)  but-i3ther 
Token  P:  re;  Value 
represent  stable  populat3Lo-ns.  Only  one  e  contorms  to 
Sayer  P:  verbal  Verbiaae 
Levinton's  models  Kesling  (1969)  has  postul9ted  that  the  dense 
- community  of  Eugasterella  thorni  from  the  Mid-Devonian  Arkona 
shale  (table  23.1)  was  short-lived  and  fed  on  a  previously 
destroyed  crinoid  "garden"  along  with  other  scavengers. 
BL1:  1  (con.  )  para  12  (Purpose  of  research) 
C:  condition  Actor  P:  mat  Range 
Under  certain  rare  circumstancesq  we  tind  modern 
Carrier 
analogues  to  ancient  commGnity  types.  Such  anachronistic 
P:  rel  Attribute 
communities  of  organisms  Can  Be  strongly  reminiscent  of  fossil 
"pre-Modern"  assemblages  in  trophic  patterns,  relative  species 
abundance,  and  even  higher-level  taxonomic  composition. 
Carrier  P:  rel  Attribute 
These  rare  circumstances  are  crucial  to  understanding  why 
such  assemblages  persisted  in  the  geological  past. 
Token 
Stromatolites,  which  are  structures  composed  of  filamentous 
P:  rel 
prokaryotes,  trapped  sediment,  and  associated  biota,  are 
Value 
a  case  in  point. 
Attribute  Phenom- 
. 
Common  in  Late  Precambrian  shallow  marine  environments-9EH-ey 
P:  mental  -enon 
are  thought  to  have  Been  excluded  from  most  shallow-water 
habitats  by  burrowing  organisms  and  grazing  mollusks  at  the 
C:  Reporter  Range 
beginning  of  the  Paleozoic  kGarret  19/U;  KnoTI7-=),  This 
P:  "mat"  quality  C:  "Place" 
interence  is  based  in  part  on  the  tact  that  Recent  stromatoliEe 
communities  occur  in  a  few  supratidall  intertidal,  and  shallo; 
sul;  tidal  settings  where  harsh  physical  conditions  exclude 
- BP1:  2/BLI:  2 
C:  Reporte 
bioturbators  and  grazers  (Garrett  1970;  Dravis  1983;  Thayer 
1983). 
BPI:  2  para  9  (Location  of  dense  beds  of  brittlestars) 
C:  Concession  Actor 
Although  they  are  rare  elsewherej  dense  populations  or' 
P:  mat 
Ophiothrix  and  another  speciesp  Ophiocomina  nigra,  live 
C:  Place 
all  around  Britain,  from  the  western  Channel  to  the  Shetland 
Actor  P:  mat  Range  C:  Place 
Ts-  Tes.  Mvers  encounter  them  in  South  Wales,  the  Clyde  Sea 
Possessor 
and  the  east  coast  of  Scotland.  Brendan  Keegan,  a  marine 
P:  rel  Possessed 
biologist  at  University  College  Galw`a`y-q-TFa-s  a  team  studying 
Actor-  C:  2uality  P:  mat 
them  around  Irela  The.  Manx  fishermen  studiously  avoid 
Range  C:  Reason 
heavily  populated  areas  such  as  Spanish  Head,  lest  their  nets 
come  up  full  of  'lim  bs",  or  even  tear  under  the  weight  of 
[Dirl  P:  Ex  [Text]  Existent  C:  Place 
brittlestars.  There  are  also  brittlestar  beds  in  the 
[Modal]  Senser  P:  mental  Phenomenon 
Mediterranean.  Strangely,  I  know  of  only  two  North 
Carrier 
American  populations,  both  off  the  coast  of  California.  A  few 
P:  rel  Attribute  C:  Place  +  Carrier  P:  rel 
other  beds  are  scattered  about  the  world,  but  they  are 
Attribute  C:  Place 
most  common  in  Britain's  coastal  waters. 
from  para  19  (Location  of  dense  beds  of  brittlestars) 
Token  P:  rel 
Popuiation  densities  in  the  autochthonous  assemblages  can  be 
-  10 
- Value  Sayer  P:  verbal  Target 
very  higg.  Kesling  and  Le  Vasseur  (1911)  estimated  original 
population  densities  for  the  Early  Mississippian  Strataster 
Verbia&e  C:  Place 
ohioensis  at  4,500  individuals  per  square  meter  at  a  water 
Sayer  P:  verbal  Target 
depth  of  approximately  3U  I m.  LiddelT-M77  reports  densitie-s 
Verbiage 
for  the  Middle  Ordovician  Stenaster  salterl  greater  than  440 
C:  Place 
individuals  per  square  meter.  Among  recent.  epifa 
Token  P:  rel  Value 
ophiuroids,  densities  in  some  populations  are  comparable: 
Actor  P:  mat  Range 
Warner  (1971)  stuTl-el  an  aggregation  of  Ophiothrix  tragilis 
the  English  coast  with  a  mean  density  of  19300  individuals  per 
Actor  P:  mat  RanRe 
square  meter  (water  deptri--.  IWm7-,  Vevers  (1952)  counted  about- 
340  individuals  of  this  species  per  square  meter  at  a  depth  -oT 
Actor  P:  mat  C:  Frequency 
48  m  near  Plymouth.  Ophiocomina  nigra  occurs  at  up  to  -500 
C:  Place  C:  Place 
individuals  per  square  meter  in  the  Irish  Sea  at  10  to  30m 
C:  Reporter  Verbiaae  P:  verbal 
depth  kBrun  19/2).  Even  higher  ophiuroid  densities-7-av-77-den 
C:  Place  Sayer 
recorded  off  the  British  isles  by  Keegan  and  Konnecker  (1980). 
Token 
The  highest  mean  density  of  Ophiothrix  oerstedii  recorded  in 
er-Ings  rond.  was 
el  Value 
Viduals  per  square  me 
C:  Re 
ns 
and  Harms  1985)., 
-  11  - BP1:  3/BL1:  3 
BP1:  3  para  13  (What  ecological  studies  does) 
Saver  P:  verbal  Receiv  Verbiaze 
Ecological  studies  tell  us  under  what  conditions 
Senser  P:  mental  Phenomenon 
brittlestar  beds  persist  F=ay.  we  can  Too  at  fossils 
C:  Purpose 
to  see  how  and  when  the  number  of  brittlestar  beds  changed  in 
C:  Means  Actor  P:  "mat" 
geological  time.  By  combining  this  information,  we  gain 
Ranae 
an  idea  of  how  important  mass  extinctions  and  predation  were  3"Ln 
[Text]  Senser  P:  mental 
the  distant  past.  That  is,  we  can  begin  to  work  out 
Phenomenon 
what  really  happened  to  the  suspension  feeders  after  the 
Actor  P-  C:  Quality  -material  C:  Place 
Jurassic.  Crinold  gardens  have  completely  disappeared  from 
+  Actor  P:  mat  C:  Place 
shallow  water,  but  brittlestar  beds  remain  off  the  coast  of 
Token  P:  rel  Value 
Britain.,  The  vast  swathes  of.  ophiuroids  are  ecological 
anachronisms  within  the  reach  of  experimental  field  biologists. 
BL1:  3  para  29  (What  ecological  studies  does) 
(Cf  also  BU:  para  2  above) 
Actor  P:  mat  Ran2e 
we  nave  shown  how  extant  anachronistic  communities  can-Ue-, 
Token 
used  to  make  paleoecological  inferences.  saltwater  r-M-s-a-na 
P:  rel  Value 
other  islands  are  promising  places  to  look  for  such 
Possessor  P:  rel  Possessed 
communi  The  Bahama  Islands  contain  a  vast  number  of-  =aes 
+  Carrier  P:  rel 
of  various  degrees  ot  sallnityq  and  most  of  them  remain 
-  12 
- BL1:  3/BP1:  4 
Attribute  Carrier  P:  rel 
unexplo  Great  Oyster  Pond,  another  laVe  on  Eleuthera,  -ir-s 
Attribute  C:  Comparison  Actor 
depauperate  of  f'3-sg,  -  =2e  Sweetings  Pond.  This  boay  oF  water 
P:  mat  Ranae 
supports  high  densities  of  the  epilaunal  bivalve  Pinctada 
rTextj  Range  P:  mat 
raU'lata.  in  addi'tion-,  a  small  apodid  holothurian  was  found 
C:  Quality  C:  Place  C:  Time  C:  Reporter 
in  great  numbers  on  open  substrate  during  the  day  (AFonson, 
Verbiage 
personal  observa  7elease  of  benthic  organisms  due  to  Me 
P:  verbal  C:  QualitZ  C:  Matter 
absence  of  predatory  fish9s  has  been  noted  anectodaliy  tor  the 
C:  Reporter 
saltwater  lakes  of  Palau,  Micronesia  kHamner  1962;  personal 
communication). 
BP1:  4  para  15  &  16  (Requirements  for  brittlestar  survival). 
Value  P:  rel  Token 
A  second  requirement  for  brittlestar  beds  is  that  the  watgr 
C:  Condition 
must  be  relatively  free  of  churned-up  sediment.  if  silt  cloUs 
Actor  P:  mat 
up  their  tube  feet  the  brittlstars  cannot  f 
Actor  P:  mat 
The  flow  of  water  and  the  amount  of  seaiment  in  it  provide 
Range  (Text) 
clues  to  where  brittlestar  beds  will  or  will  not  be.  Yet 
Goal  P:  mat  Actor 
many  rocky  reefs  are  swept  by  good  currents  carrying  plenty  of 
+  P:  rel.  Possessed  Value 
food  and  little  silt  --  but  have  no  brittlestar  beds.  Me 
P:  rel 
third  key  requirement  for  a  dense  glanZet  5f  ophiuroids  is 
Token 
that  predation  pressure  should  be  Now. 
13- BLI:  4 
BL1:  4  para  18  (Requirements  for  brittlestar  survival) 
C:  Place  Token  P:  rel  Value 
In  the  North  Sea,  burial  and  smothering  is  the  le-aMEL-n-g 
C:  Re  orter  Saxer  P:  verb 
cause  of  death  for  ophiuroids  kScha  Schater  noted 
Vebiage 
that  only  5cm  of  Sediment  is  required  to  trap  and  prev_e_n__t7= 
- 
Actor 
upward  escape  of  these  animals.  Fine-grained  sedimentary 
(Modal]  P:  mat  Goal 
matter  presumably  obstructs  the  function  of  the  water  vascular. 
C:  Reporter  Range 
system  in  ophiuroids  kRosenkranz  19/1)o  Areas  ot  rapid 
P:  -  [Textj  material  Actor 
sedimentation  ar;  therefore  avoided-.  Kesling  (1969), 
P:  mat 
Rosenkranz  (1911)  and  Goldring  and  Stephenson  (1972)  have 
Range 
analyzed  fossil  examples  of  autochthonous  thanatocoenoses  of 
asterozoans  due  to  rapid  smothering  by  muddy  sediment. 
Ran&e  P:  -  C:  Frequ  -mat  C:  Place 
Articulated  ophiuroids  are  usually  tound  in  fine-grained 
C:  Accompaniment 
Paleozoic  and  Mesozoic  se2iments,  often  with  some  clay  content 
P:  ment  Phenomenon  C:  Place 
(see  review  in  Rosenkranz  197T7o 
-  14 
- BL1:  4/BP1:  5 
BL1:  4  (cont.  )  para  20  (Requirements  for  survival) 
Sayer  P:  verbal  VerbiaAe 
Aronson  and  Harms  (1985)  have  suggested  that  the  formg-tion  of 
dense  assemblages  of  brittlestars  (and  other  epifauna37- 
suspension  feeders)  may  be  related  to  low  predation  pressures. 
Actor  P:  mat  Range 
We  found  only  one  example  of  a  post-Jurassic  dense 
assemblage  of  articulated  ophruroids:  Allman  (1863)  described 
an  aggregation  of  Ophiolepis  graci7is  from  the  Brick  Clay  neaF 
C: 
Dunbar,  East  Lothian,  apparently  a  late  glacial  deposit  kBair;  T, 
Reporte 
personal  communicat-lvon7F. 
BPI:  5  paras  17-21  (Modern  predatorsv  measuring  predation, 
results  of  experiments) 
Actor  P:  mat  Goal 
Codo  flatfish.  wrasses,  dragonets  and  crabs  eat  ophiuroids 
Phenomenon 
on  rocky  reefs.  These  modern  predators  --  modern,  geologicalry 
P:  -  C:  Freq  -ment  C:  Place 
speaking  --  are  rarely  seen  ott  Spanish  Head  and  Bay  Stacka. 
C:  Place  Token  P:  rel  Value 
There,  slow-moving  startish  are  the  biggest  threat  to 
C:  Comgarison  Actor 
brittlestars.  Like  their  brittlestar  cousins,  starfish 
P:  mat  C:  Time  Token  P:  rel  Value 
appeared  early  in  the  Pal-aeo-zol"ce  They  might  have  been  the 
C:  Place 
chief  predators  in  ancient  brittlestar  communities. 
C:  Purpose  Actor  P:  mat-Goal 
To  measure  predation  directly,  I  tied  Ophiothrix 
C:  Place  +  P:  -  Goal  -mat  C:  Role  C:  Place 
to  small  weights  and  set  them  out  as  "bait"  at  Bay  Stacka. 
-  15 
- C:  Purpose  Actor  P:  mat  Range  C:  Place 
For  comparison,  I  did  the  same  experiment  on  a  rocky 
C:  Place  Carrier  P:  rel- 
reef  just  outside  Port  Erin  Bay.  Here  brittlestars  are 
Attribute  +  Actor  P:  mat  RanAe  C:  Place 
much  more  sparse  and  we  tind  them  only  under  rocks  and 
in  crevices. 
Actor  P:  mat  C:  Place  Actor  P:  mat  Goal 
Nothing  much  happened  at  Bay  Stackii.  Starfish  consumed  Ul-tsof 
+  Actor  P:  mat 
a  few  tethered  brittlestarsp  but  most  of  them  survi  WE 
C:  Place  [Text]  Actor  P:  mat 
737=trin,  on  the  other  handl  ballan  wrasses  and  flatfish  ate 
Goal  Actor  P:  mat  Range 
most  ot  the  experimental  animals.  I  repeated  Me 
C:  Place 
experiment  at  the  Millport  Marine  Station,  on  the  Isle  of 
Actor  P:  mat  RanAe  C:  Place 
MuMr-ae.  Ophiocomina  nigra  forms  a  dense  bed  in  10  me--t-r-e-s  -oT- 
Token  P:  rel 
waterg  just  offshore  of  trie  laboratory.  Th-e--r-e--s`=ts  were 
Value 
identical:  predation  pressure  is  low  in  brittlestar  beds. 
Carrier  P:  rel  Attribute  C:  Condition 
The  predation  argument  would  be  even  more  convincing  if  it  al 
C:  Comparison  (Dirl  P:  ex 
applied  elsewhere  in  the  wo=r.  W-s  it  turns  out,  there  is 
Existent  C:  Place  Token  P:  rel 
one  dense  population  of  ophiuroids  in  the  Bahamas.  TF'isis 
Value 
another  species  ot  Ophiothri.  19  living  in  Sweetings  Pond,  a 
Carr  P:  rel 
large  saltwater  lake  on  Eleuthera  rs-  =an  Sweetings  Pond  is 
Attrib  +  Carrier  P:  rel 
cut  off  from  the  Caribbean  Sea,  and  Ophiothrix  oerstedii  are 
-  16 
- Attrib  C:  Place  C:  Comparison 
100  times  more  abundant  there  than  they  are  ott  the 
C:  Comparison  Actor  P:  mat 
Eleuthera  coast.  As  in  the  britisR  bedsg  the  animals  cover 
Range  +  P:  mat  Goal  C:  Purpose 
the  bottom  and  hold  up  their  -arms  to  capture  suspended  food 
(Dirl  P:  rel  (Modal]  Value  Token 
partir-T-es.  it  is  surely  more  than  a  coincidence  thaF- 
there  are  no  reet  fish  that  eat  brittlestars  in  this  lake. 
C:  Frequ  Possessor  P:  -  rel'Possessed 
Unce  again,  the  main  predators  have  impeccable  Palaeozoic 
pedigrees:  they  are  a  sandworm  and  a  species  of  brittlestar 
that  hunts  bottom-dwelling  invertebrates  (not  all  ophiuroids 
C:  Place 
are  suspension-feeders).  Along  the  coast,  where  fish  are 
Carrier  P:  rel  Attrib  Actor  P:  mat  C: 
abundant,  Ophothrix  is  rare.  The  brittlestars  live  UnUer 
Place 
coral  rubble  and  inside  tube  sponi-es. 
Actor  P:  mat 
The  results  of  predation  experiments  in  the  Caribbean  mirrore 
Range  Actor  P:  mat 
those  of  the  British  study.  Wrasses  and  other  reef  tish  ate 
Goal 
virtually  all  tethered  brittlestars  in  the  Bahamas,  the  Virgi-n 
- 
[Text]  Actor  P:  mat  C: 
Islands  and  Belize.  in  stark  contrastq  they  all  survived  in 
Place  [Text]  Token  P:  rel  C:  Freq  Value 
Sweetin-g-s=on-Z.  So  predation  i's  again  an  important 
Saver  (Text]  P:  verbal 
clue  to  the  abundance  ot  brittles  It  also  explaing 
Verbiage  C:  Place 
why  they  behave  differently  at  different  s  Where  there 
Actor  P:  "maf-  Ranae  C: 
are  pre2ators  about,  brittlestars  must  spend  their  r1i'vesin 
-  17 
- BP1:  5/BL1:  5 
quality 
hiding,  coming  out  to  feed  only  at  Fir'g-F-t. 
BL1:  5  para.  13  (Modern  predators,  measuring  predation,  results 
of  experiments) 
Possessor 
Sweetings  Pond,  an  isolated  saltwater  lake  on  Eleuthera  Island,  - 
P:  rel  Possessed 
Bahamas,  contains  another  type  of  anachronistic  community. 
Actor  P:  mat  RanRe 
This  lake  supports.  a  persistent,  high  density  population  of  trie 
epifaunal,  suspension-feeding  ophiuroid  Ophiothrix  oerstedi. 
Token 
The  ophiuroid  density,  which  sometimes  exceeds  400  inUIN-173u=as 
P:  rel  Value 
per  square  meter  (figs.  23.1A  and  23.2)  is  two  orders  of 
C:  ComRarison  + 
magnitude  higher  than  that  found  in  nearby  coastal  habitats  an;  T 
P:  mat  C:  Reason 
occurs  because  predatory  fishes  are  virtually  absent  from  the- 
C:  Reporter  C:  Time 
lake  (Aronson  and  Harms  1985).  When  assemblages  of  ophiuro 
comparable  in  density  to  those  in  Sweetings  Pond  were  expose 
in  open  arenas  (from  which  they  could  not  escape)  at  a  coastal 
Goal  P:  mat_C:  Quality  P:  mat 
site  off  Eleutheraq  the  brittlestars  were  completely.  consume  ,d 
C:  Temporal  Actor  P:  mat 
within  48  hours*  No  significant  ophiuroid  mortalit-y  occurred' 
C:  Place  Sa  er 
in  similar  arenas  in  the  lake.  content  and  fecal  analyses- 
of  all  possible  Sweetings  Pond  predators  of  Ophiothrixg 
P:  verbal 
including  the  large  majid  crab  Mithrax  spinosissimus,  confirm 
Verbiage  C:  Means 
the  virtual  absence  of  predation.  Through  observation  an 
-  18- BP1:  6/BLI:  6 
Actor  P:  mat  Range 
experimentationp  Aronson  and  Harms  (1985)  deiron-7strated  that 
density  variations  within  the  lake  are  determined  Ey  variations 
in  the  degree  of  small-scale  topographical  heterogeneity,  not 
C:  Contrast 
137y-va-rlialtion  in  predation  pressure.  In  stark  contrast  to 
Actor  P:  mat 
coastal  Conspecifics,  Sweetings  Pond  brittlestars  expose 
Goal  C:  Time  Token  P:  rel 
themselves  day  anT-Fiv`g7t.  This  behavioral  difference  is 
Value 
causally  related  to  the  difference  in  predatory  activity  by 
C:  Reporter 
fishes  (Aronson  1965). 
BP1:  6  para  22  (Ancient  predator) 
Value  P:  rel  Token  Actor 
The  top  carnivores  in  Sweetings  Pond  are  octopuses.  They 
P:  mat  Goal 
eat  the  small  crustaceans  and  clams  that  live  in  the  Me 
+  P:  mat  Goal  Attrib  Token  P:  rel  Value 
but  leave  brittlestars  alone.  Uc-topuses  are  relatives 
the  shelled  cephalopods,  Na-u-t=  for  example,  that  were 
important  predators  Eefore  the  Mesozoic  marine  revolution. 
"Actor"  P:  "mat"  Range 
A  cephalopod  at  the  top  of  the  fooU  chain  maK-e-s-----tEe  analogy 
between  Sweetings  Pond  and  ancient  communities  of  suspension- 
Attrib 
feeders  all  the  more  plausible. 
BL1:  6  para  11  (Ancient  predator) 
Token  P:  rel  Value 
Cephalopods  with  external  shells  (ectocochliates)  were  common 
I 
(Modal 
carnivores  in  Paleozoic,  and  Mesozoic  marine  ecosystems.  In 
-  19 
- Actor  P:  mat  RanAe 
fact-,  na-ut-i-loids  and  am  noi  s  may  ave  con  rue  pre  a  ion 
C:  Reporter 
pressure  to  the  mid-Paleozoic  'pre-revolution  k5ignor  and  Brett 
Actor  P:  mat 
T9M.  "Crop  contents  of  Jurassic  ammonites  contained 
Range 
toraminiferanst  ostracods,  smaller  ammonites  and  small 
comatulid  crinoids  but  no  remains  of  larger  mobile  animals 
C:  Reporter  C:  Time  Token 
kLehmann  and  WeIt5chat  1M7.  Today,  the  deep-dwelring 
P:  rel  Value  Token  P:  rel 
Nautilus  is  the  only  remaining  ectocochliate;  it  is 
Value 
both  a  scavenger  and  a  predator,  feeding  on  crustaceans  and 
C:  Reporter  ýI  Target 
fishes  (Lehmann  and  WeitscFaTT9737.  The  increased  dev-ero-Spment 
of  coarse  ornamentation  on  ammonoid  shells,  especially-Ey- 
P:  verb  Sayer  VerbiaRe 
Cretaceous  times,  is  interpreted  by  Ward  k1981)  as  the  result 
of  increased  activity  by  durophagous  predators,  especially 
Actor  P:  mat  C:  2ualitx  C:  Temeoral 
crustaceans.  ammonoids  decreased  in  diversity  for  millions 
of  years  preceding  their  sudden  extinction  at  the  Cretaceous- 
Actor 
Tertiary  boundary.  Both  global-scale  physical  disruptions 
(Alvarez  et  al.  1984)  and  the  activities  of  durophagous 
P:  "mat" 
predators  (including  invertebrates;  Ward  1983)  may  have 
Beneficiary 
contributed  to  this  gradual  decling. 
BU:  6  (cont.  )  paras  14-16  (Ancient  predator) 
Value  P:  rel 
Another  aspect  of  the  lake's  anachronistic  character  is 
-20- Token 
its-high  density  of  Octopus  briareus,  the  Caribbean  reet 
Token  P:  rel  (Text] 
octopus.  The  population  density  of  this  cepharo-p=01's  also 
Value 
orders  of  magnitude  greater  in  Sweetings  Pond  than.  oft  the 
C:  Frequ  Carrier  P:  rel 
'Zoast.  Once  again,  the  absence  of  predatory-tishes  appears  to 
Attrib  Goal  P:  mat  Actor 
be.  responsibie.  The  octopuses  are  limited  Ny  the  availabili,  ty 
C:  Reporter 
of  dens  in  Sweetings  Pond  kAronsong  in  press). 
(Dirl  P:  rel  [Modal]  Attribute  Carrier 
It  is  perhaps  more  than  coincidental  that  a  slow-moving, 
epifaunalq  suspension-feeding  echinoderm,  which  carpets 
portions  of  the  lake  substrate  and  gives  the  benthos  a 
distinctly  Paleozoic  appearance,  is  accompanied  by  a  cephalop6d 
(which  does  not  teed  upon  ophiuroids;  Aronson  and  Harms  1985). 
Carrier  P:  rel  Attrib  C:  Place  ' 
Ectocochliate  cephalopod  carnivoreg  were  common  in.  Paleozoic 
P:  ment  Phenom  + 
and  Mesozoic  coastal  benthic  commuFities  (see  Discussl-o-nTp-7-0 
Actor  P:  mat  Range  C:  Accomp 
they  may  have  exerted  a  relativeli  greater  influence  kin  the 
C:  Comparison 
absence  of  teleosts)  than  do  the  present-day  coleoids. 
[Textj  Token  P:  rel 
Therefore,  the  abundant  octopuses  in  Sweetings  Pond  m-a-y-Ee- 
Value 
functional  analogues  of  ammonoids  and/or  nautiloids  in 
Actor 
Paleozoic  marine  communitil-e-s.  The  observations  in  Sweetings 
P:  mat  Range 
Pond  support  the  hypothesis  that  increased  fish  predation  in 
the  Mesozoic  contributed  to  the  demise  of  dense  opNiuroid  as 
-21- C:  Place 
well  as  crinoid  communities  in  coastal  habit  VF-ere 
predation  pressure  from  fishes  (and  crustaceans),  is  weak  or 
absent,  as  in  Sweetings  Pond  and  some  temperate  and  boreal 
Actor  C:  Time  P:  mat  C:  Qual 
coastal  communities,,  exposed  ophiuroids  still  occur  densely 
C:  Reporter 
(Vevers  19JZ;  Warner  1971;  Wilson  et  al.  1977;  Aronson  and 
[Modal]  Range 
Harms  1985).  In  tact,  tiuctuations,  in  the  occurrence  of  dense 
beds  of  Ophiothrix  tragilis  in  the  English  Channel  over  a 
P:  mat  C:  Accompaniment 
75-c-hanges  in  peri7oof  several  decades  have  been  correlat-eT-wl' 
predation  pressure  exerted  by  two  species  of  the  starfish  Ludia 
Reporter  C:  Place  Senser  P:  mental  Phenom 
kHolme  17M.  In  the  next  section,  we  shall  review  the 
+  P:  mat  Range 
fossil  record  of  ophiuroids  and  attempt  to  address  the 
following  questions:  (1)  Was  there  a  decline  in  the  occurrence 
of  dense  ophiuroid  assemblages  in  the  tossil  record  after  the 
Mesozoic  marine  revolution7  (2)  Is  there  evidence  that 
predation  pressure  on  dense  populations  of  fossil  ophiuroids 
was  limited  or  aB-se-n-FT 
BL1:  6  (cont.  )  para  28  (Ancient  predator) 
(Dirl  P:  rel  Attrib  Carrier 
It  is  not  unreasonable  to  imagine  that  cephalopods  were 
common  predators  in  some  ancient  ophiuroid-dominated 
Carrier 
communities,  as  they  are-in  Sweetings  Pond.  Ectocochliates  aFd 
P:  rel  (Modal]  Attribute  C:  Place 
coleoids  are  certainly  common  in  the  Late  Jurassic 
-  22  - BL1:  6/BPI:  7 
C:  Reporter 
deposits  at  Solnhofen  (Kuhn  19bJ)  and  La  Voulte-sur-Rhone 
C:  Ruorter  C:  Reason 
kDietl  and  Mundlos  ITY7U.  Based  on  aata  from  Sweetings  Pond, 
Senser-P:  ment  Phenomenon 
we  suspect  that  many  cephalopods  in  Paleozoic  and  Mesozoic 
communities  did  not  consume  brittlestarsfeven  when  the  lattg-r 
C:  Concession  Value 
were  extremely  MuMa--nt.  To  our  knowledgep  the  only  living 
P:  rel  Token 
cephalopod  that  preys  on  ophiuroids  is  the  deep-dwelling 
C:  Reporter  C:  Accomp 
Ir  -us 
(0,  Bathypolypus  arcusus  Dor  and  MacAlaster  1983).  in  the 
absence  of  fish,  crustacean,  and  cephalopod  durophagyq  then, 
Actor  P:  mat  C:  Place 
dense  populations  of  ophiFiroids  could  thrive  in  "Paleozoic" 
communities. 
BP1:  7  para  23  (What  happens  if  predation  increases?  ) 
ýTextl  P:  mat  Goal  C:  Cohdition 
What  happens  to  brittlestar  beds  if  predation  incre-a-ses 
Actor  P:  mat  C: 
Many  beds  in  the  western  English  Channel  have  disappeared  since 
Temvoral  Actor 
19/U*  Norman  Holme  ot  the  Marine  Biological  Association  in 
P:  "mat"  Range  C:  "Place" 
Plymouth  links  this  decline  to  recent  increases  in  the 
C:  Comparison 
population  of  a  predatory  startish.  Like  the  brittlestar  bed 
Actor  P:  mat  C:  quality 
off  the  Isle  of  Mant  these  populations  had  been  doing  quite 
C:  Temporal  Actor  P:  "mat" 
n1c=ey  since  the  end  of  the  19th  cg-n-tury.  Predators  tipped 
Goal  C:  Result 
the  balance,  destroying  the  beds. 
-23- BL1:  7/BP1:  8 
BL1:  7  from  para  15  (ef  section  7  above) 
C:  Place 
Whe-repredat  on  pressure  ro  s  es  an  crustaceans  s  wea 
or  absent,  as  in  Sweetings  Pond  and  some  temperate  and  boreal 
Actor  C:  Time  P:  mat  C:  Qual 
coastal  communities,  exposed  ophiuroids  stilr  occur  densely 
C:  Reporter 
F-M-1971;  Wilson  et  al.  1977;  Aronson  and  kvevers  1952;  Warner 
[Modall  Range 
Harms  1  in  tact,  tluctuations  in  the  occurrence  of  de  e 
beds  of  Ophiothrix  fragilis  in  the  English  Channel  over  a 
P:  mat  C:  Accompaniment 
period  of  several  decades  have  been  correlated  with  Efianges  in 
predation  pressuFe  exerted  by  two  species  of  the  starfish  LOTa 
C:  Reporter 
kHolme  1984) 
BP1:  8  para  27  (Response  to  question:  has  predation  increased?: 
injuries  to  brittlestars  compared) 
Actor  P:  mat  Goal 
I  compared  injuries  to  two  populations  Ot  brittlestars  that 
Actor 
lived  in  warm  seas  more  than  190  million  years  apart.  ME  one 
P:  mat 
brittlestar  in  a  Jurassic  population  from  Dorset  was 
Goal  [Text]  Possessor 
regenerating  an  arm.  In  contrast,  70  per  cent  of  a  closely 
P:  rel  Possessed 
related  living  species  from  Belize  had  at  least  one  injure;  T 
Token  P:  rel  Value  +  Actor  (Modal] 
';  -rm.  This  is  a  big  differencep  and  iF  certainly 
P:  mat  Range 
supports  the  notion  that  predation  increased  after  the 
Senser  P:  ment  Phenomenon 
Jurassic.  Palaeontologists  have  looked  at  injuries  in  several 
-24- BP1:  8/BL1:  8 
other  communities  of  ophiuroids  that  lived  before  the 
Token  P:  rel 
Cretaceous.  The  highest  level  of  injury  they  have  fou-n-T  is' 
Value 
2  per  ceii-E. 
BL1:  8  paras  21-24  (Response  to  question:  has  predation 
increased?:  injuries  to  brittlestars  compared) 
C:  Place 
From  the  Early  Devonian  Hunsruck  shales  in  southwestern 
Actor  P:  mat  Range 
'  re-rmany,  Lehmann  s-tui-7--e-T  -more  than  1000  well-preserved 
Actor 
ophiuroids,  referable  to  15  genera  and,  22  spe  Only  23 
P:  mat  Range  C:  Place 
specimens  showed  regeneration  of  arms  or  of  arm  tips  in-77ir-s 
C:  Reporter  Carrier  P:  rel  Attribute 
large  sample  (LeRann  19J1).  TRINS-711"s  consistent  with 
the  hypothesis  that  predation  pressures  on  Paleozoic  o-pD-T7JLu-roi7 
C:  Concession 
populations  were  Now.  With  the  possible  exception  of  a  large 
[Dirl  P:  ex  Existent  C:  Place 
placoderm  tish,  there  are  no  potentlal  predators  in  the  well- 
preserved  associated  arthropod  and  fish  faunas  from  tffe-  - 
Actor  P:  mat  Range 
Hunsruck  shales.  The  shales  differ  trom  other,  more  locally 
C:  Quality 
restricted  occurrences  of  Paleozoic  ophiuroids  in  that  they 
C:  Reporter 
were  probably  formed  in  the  upper  bathya  l  region  kbeilacher  and 
Token 
Hemleben  1966).  The  formation  of  this  unusually  rich  and 
P:  rel  (Modal)  Value 
diversified  assemblage  of  marine  fossils  was-  possibly  the 
-25- result  of  intermittent  poisoning  of  the  Bottom  water  layers 
C:  Reason 
because  at  other  times  conditions  for  life  (as  indicated  by 
trace  fossils)  were  favoraUT-e. 
Actor  P:  mat  Range 
Kesling  and  Le  Vasseur  (1971)  found  no  evidence  of  pre-Ta-Fi=n, 
either  in  the  form  of  regenerating  arms  or  preserved  p-r-eua--tors, 
C:  Place  [Dir)  'Sayer 
in  their  dense  Strataster  aggregati3n  ktig.  23.19).  They 
P:  verb  VerbiaAe 
9-stimate  that  this  Strataster  community  persisted  for  at  least 
=  -years. 
C:  Place  Carrier 
Among  the  Mesozoic  occurrences,  that  of  the  Late  Jurassic 
P:  rel  Attribute 
Solnhofen  lithographic  limestones  in  Bavaria  is  of 
Actor  P:  mat  C:  Place 
particular  interest.  These  deposits  formled  in  lagoona=a'sins 
C:  Reporter 
between  geographically  older  sponge  reefs  (Hemieben  IM).  TH-e 
Carrier  P:  rel 
small  ophiuroids  Geocoma  carinata  and  Ophiurella  spe-c"losa  are 
Attribute  C:  Place  C:  Reporter  Possessor 
extremely  abundant  at  Zandt  kKuhn  19bJ).  The  associated  faunF 
P:  rel  Possessed  C:  Accomp 
contains  a  moderate  radiation  of  small  teleosts,  along  with 
numerous  holostean  fishes-and  numerous  ammonoid  and  coTe-o= 
Senser  P:  ment  Phenomenon  I- 
cephalopods.  We  know  of  no  published  details  concerning 
predation  on  the  ophiuroMs. 
we.  L.  L-preserveci  specimens  or.  uphiomusium  weymouthiense 
-  26- BP1:  9/BL1:  9 
from  the  Late  Mid-Jurassic  of  Weymouthp  Dorset,  housed  in  the 
collections  of  the  British  Museum  (Natural  History),  only  one 
P:  mat  Range  C:  Reporter 
showed  arm  regeneration  (Aronsonj  personal  observati 
BP1:  9  para  28  (Conclusions) 
[Text]  LDirl  P:  ment  Phenomenon 
So  it  appears  that  ancient  brittlestar  beds  and  -c-rino-M 
gardens  were  severely  affected  when  new,  more  efficient 
C:  Time  Actor 
predators  appeared  in  the  Cretaceous.  TMay,  epifaun-al'- 
P:  mat  C:  Place  Value 
brittlestar  beds  survive  only  where  predation-717=ow.  The  next 
P:  rel  Token 
step  will  be  to  explain  why  dense  populations  are  so  common 
around  the  British  Isles  yet  so  rare  in  North  America  and 
elsewheFe-. 
BLI:  9  para  26  (Conclusions) 
C:  Concession  I 
Even  though  direct  evidence  concerning  the  level  of  predation 
pressure  on  dense  populations  of  fossil  ophiuroids  is  scantyp 
Actor-  I 
the  temporal  distribution  of  these  communities  and  the  data  on 
P:  mat  Range 
predation  in  some  extant  assemblai-es  support  our  hypothesis 
that  dense  commun-rt-re-s-of  epifaunal  brittlestars  were  largely 
[Stylel 
excluded  from  shallow  water  after  the  MesozSic*  in  particular 
Senser  P:  ment  Phenomenon 
we  see  a  relation  between  the  explosive  Cretaceous 
-27- radiation  of  teleostean  fishes  and  the  virtual  disappearance  of 
dense  assemblages  of  fossil  ophiuroids  in  the  Cretaceous. 
Value 
Dense  extant  assemblages  on  soft  substrates  in  shallow-water 
P:  -  C:  Frequ  -rel  Token  P:  ment 
settings  are  trequently  composed  ot  infaunal  species  (see 
Phenomenon  Carrier  P:  rel  Attribute 
Thorson  1951)o  Exposed  epifaunal  brittlestars  are  more 
C:  Comzarison  +  Actor  P:  mat 
characteristic  of  deep  thaF  of  coastal  waters,  ang  they  can 
Goal  C:  Reporter 
dominate  the  macrofaunas  of  deep-sea  communiti'e--s-M-F-Tiam  et  al 
1ý61;  Rowe  19/1;  Grassle  et  al  191b;  Tyler  1980). 
BL1:  9  (cont.  )  para  30  (Conclusions) 
Possessor  P:  rel 
THe  study  of  ecological  release  in  saltwater  lakes  has 
Possessed  Actor 
practical  applicat  Information  culled  from  Sweetings  Po 
P:  mat  Ben  C:  Ran&e 
and  other  lakes  may  enable  us  to  predict  the  biotic 
consequences  of  large-scale  overfishing  in  shallow-water  marine 
Token 
habitats.  The  high  agundance  of  Octopus  in  a  back-reeF' 
P:  rel  Value 
community  on  the  north  coast  of  Jamaica  may  be  related  to  the 
C:  Reporter 
severe  overexploitation  of  local  fish  resources  kAronson,  in 
--- 
Sayer  P:  verb  Verbiage 
press7.  We  recommend  that  overtished  habitats  be  exa_m_in_n=e 
to  ascertain  whether  the  removal  of  predatory  teleostS  is 
increasing  the  abundance  of  epifaunal  suspension-feede--r-s-an-T- 
theretore  is  perhaps  driving  those  communities  towar 
anachronistic  faunal  compositions. 
-28- BP2:  1 
Field:  Biology  No.  2 
Popular  article:  "All  About  Eve"  (BP2) 
Learned  article:  "Mitochondrial  DNA  and  Human  Evolution"  (BL2) 
Analogous  Passages 
BP2:  1  paras  1-3  (Introduction) 
Uext]  Sayer  P:  Verb  Target  Verbiage  C:  Reason 
"And  Adam  called  his  wite"s  name  Eve;  because  she  was 
C:  Reporter  Actor  P:  "mat"  Coal 
the  mother  of  all  living"  kGenesis  ý$,  YU).  Eve  hit  Me  papers 
C:  Time 
in  the  first  week  ot  198/1  tollowing  an  article  in  Nature  wnicn 
suggested  that  a  common  maternal  ancestor  of  all  living  humany- 
V- 
Verbiage 
had  lived  200  000  years  ago  in  Africae  "-'Super  Eve  must  have 
P:  verb  Sayer  LText] 
lived  in  East  Africa,  "  said  the  Daily  Ter-e-graph.  What 
P:  rel  Token  [Modall  (Text] 
is  the  story  really  about7 
Actor 
Rebecca  Cann,  Mark  Stoneking  and  Allan  Wilson,  of  the 
P:  mat  Ran&e 
University  of  California  at  BerZeley,  present  evidence  for 
evolutionary  relationships  between  different  racial  groups  ang 
[Text]  P:  verb  Verbiage 
then  estil-m-ate  the  date  of  the  point  at  which  these  lineages 
Token  P:  rel 
divergF.  The  common  ancestor  of  all  the  lineages  may  represeNt 
Value 
one  woman  living  at  that  time,  "Eve". 
Carrier  P:  rel  Attrib 
Studies  of  evolution  have  become  increasingly  powerful  and 
Actor  C:.  Quality 
verifiable.  Investigations  of  protein  structure  rapidiy 
P:  mat  Range 
superseded  simple  morphological  comparisons  of  species  that 
-29- (Text] 
looked  at  the  form  and  structure  of  whole  organisms.  'For 
Actor 
exampleg  two  proteins  that  apparently  carry  out  the  same  role 
P:  mat  C:  Quality 
in  two  different  types  of  organism  may  vary  widely 
C:  "Place" 
T-n-t-Fe-IT  chemical  composition:  the  detailed  protein  structure 
Actor  P:  mat 
belies  the  superficial  rese-m-B  Tance.  This  kind  of  data-e-n-a=es 
RanRe  C:  Result 
researchers  to  reconstruct  the  order  in  which  species  diverged 
(Text]-  Sayer 
during  evolution.  For  example,  the  immunological  proF-e-r-Fire-sof 
P:  verb  Verbiage 
albumen,  a  protein  found  in  blood  plasma,  suggest  that  humans 
are  as  closely  related  to  cNimpanzees  and  gorillas  as.  these 
C:  Time  Actor  ' 
apes  are  to  each  other.  More  recentry,  comparisons  based  on 
P:  mat  Range 
the  analysis  of  DNA  have  pr-ov-i"a-e-J-more  detail  than  eit-7e-r 
morphology  or  identifying  the  order  of  amino  acids  in  proteins. 
Actor  P:  mat  Range 
Researchers  studying  protein  structure  determine  the  sequence 
Actor  P:  mat  Goal 
of  its  amino  acidg.  The  genetic  code  links  this  sequence 
C:  Place 
to  the  order  of  bases  in  DNA:  a  triplet  of  bases  forms-  a--coZre-- 
+  Carrier 
word  that  specifies  a  particular  amlno-a-Flia.  But  this--coU-e 
P:  rel  Attribute  C:  Reason 
is  "redundant",  in  that  several  different  triple  ts--s-p`e=cy 
Actor  P:  mat  Range 
the  same  amino  acIU.  A  mutation  in  one  base  might  leave  the 
-30- Attribute  rText]  Actor 
protein's  structure-u-n-c-hanged.  So  analysis  at  the  DNA 
P:  mat  Range 
jil.  ves  the  most  prec-31's-e-7,317ew  of  the  evolutionary  relationships 
between  individuar-S. 
BP2:  1  (cont.  )  para  15  (Typical  mammalian  females) 
[TextJ  Goal  P:  mat  C:  Means 
Finally,  the  hypothesis  should  be  qualified  by  a  re-examination 
Attribute  P:  rel 
of  the  assumptions  inherent  in  the  method.  How  valid  is 
Carrier 
the  statement  "typical  mammalian  females  ...  behave  as  haploids", 
'that  is,  as  though  they  possess  a  single  set  of  unpaired 
chromosomes,  as  tar  as  their  mitochondria  are  concerned? 
C:  Concession 
Although  recombination  between  mitochondrial  genomes  has  neveF 
Actor  P:  mat  ,  Range 
been  demonstrated,  recent  studies  in  cows  hav--e--sVo-wn  that  a  f9w 
(TexQ  Possessor 
are  "heteroplasmic"  or  "mOsaics-O  in  other  words,  an 
P:  rel  Possessed 
individual  cow  may  contain--a-5  =.  *  mix  tar  some  other 
proportion)  of  two  mitochondrial  genotypes,  rather  than  just 
.,  LText]  P:  -  Actor 
one  genotype.  How  does  a  new  mitochondrial  mutation 
mat  C:  Place  P:  mental  Phenomenon 
become  established  in  an  individuar?  Suppose  a  single 
variation  occurred  in  one  mitochondrial  genome  out  of  the 
ýTextl  P:  -  Actor 
thousands  of  others  in  each  cell;  how  could  tFrlv-s  -mutated 
P:  mat  Goal  C:  Condition 
genome  alone  populate  the  embryo  against  the  competition  from 
Value  P:  rel  Taken 
the  oth  The  simplest  explanation  is  that  some  ki-n=o 
-  31 
- BP2:  1/BL2:  1 
C:  Result 
bottleneck  exists  so  that  only  a  tiny  proportion  of  Me- 
mitochondria  in  the  ovum  contribute  to  the  embryo's 
[Text)  Token  P:  rel 
mitochondrial  gen5type.  Alternativelyt  the  individual  might  Se 
Value 
a  mosaic  with  two  mitochondrial  types  existing  in  equilibrium. 
C:  Condition  (Text]  Carrier  P:  rel  Attrib  +  Actor 
IT7713-s  is  so,  then  it  is  extremely  rare,  and  one  or 
C:  ýuality  P:  mat  C:  Con  d 
other  mitochondrial  population  rapidLy  takes  over.  If  then, 
there  are  individuals  whose  mitochondrial  lineage  is 
effectively  diploid,  with  contributions  from  two  mitochondria, 
P:  rel  Token  Value  Text 
r-  -  is  a  mutation  the  only  possible  source  of  variatiEn?  at 
Token 
about  a  rare  paternal  contribution  or  some  kind  of 
Actor  P:  "mat"  Goal 
recombination  eve  ?  Any  of  these  would  complicate  the  idea- 
that  individuals  are  haploid  tor  their  mitochondrial  genotype. 
BL2:  1  paras  1-2  (Introduction/Typical  mammalian  females) 
Token  1.  P:  -rel  C:  Time  Value 
Molecular  biology  is  now  a  major  source  of 
quantitative  and  objective  information  about  the  evo  =utio-nary 
Actor  P:  mat  -Range  history  of  the  human  speci  It  has  provided  new  insights 
C:  "Place" 
±a  T-ntoour  genetic  divergence  from  ap9s  and  into  the  way  in 
9  1-4 
Carrier 
which  humans  are  related  to  one  another  genetically  . 
6ur 
P:  rel 
picture  ot  genetic  evolution  within  the  human  species  is 
-32- Attrib  ýTextl  C:  Reason 
clouded,  howeverp  because  it  is  based  mainly  on  comparisons  _6T 
Actor  P:  mat  C:  Qual  C:  Place 
genes  in  the  nuc  =eus.  Mutations  accumulate  slowly  In  nuclear 
[Textj  Ranse  P: 
- 
mat  C:  "Place" 
genes.  In  addition,  nuclear  genes  are=n  erited  from  both 
+  P:  mat  C:  "Place"  Actor  P:  mat 
parents  and  mix  in  every  generation.  This  mixing  obscures 
Goal  +  P:  mat  Range 
the  history  of  individuals  and  allows  recombination  to  occur. 
Actor  P:  mat  [Dirl  Attribute  Range 
Recombination  makes  it  hard  to  trace  the  history  of 
C:  Condition 
particular  segments  of  DNA  unless  tightly  linked  sites  withir 
them  are  conside-r-e-J. 
Actor  P:  mat  Ben 
Our  world-wide  survey  of  mitochondrial  DNA  (mtDNA)  adds  to 
C:  Means 
knowledge  of  the  history  of  tHe  huuman  gene  pool  in  three  way-s 
rTextl  Actor  P:  mat  Range 
First,  mtDNA  gives  a  magnified  view  of  the  diversity  present' 
C:  Reason 
in  the  human  gene  pool,  because  mutations  accumulate-in-t-fi-i-s 
LTextj 
DNA  several  times  faster  than  in  the  nucleus  Second, 
C:  Reason 
because  mtDNA  is  inherite  materna  y  an  oes  not-recom  ine-L 
Token  P:  rel  Value 
r-  it  is  a  tool  tor  relating  individuaTs  to  one  another. 
rTextI  (Dirl  P:  ex  Existent,,;  C:  Place 
Third,  there  are---al;  o-ut  IUI--  mtDNA  molecules  within  a  typicar 
+  Carrier  P:  rel  Attrib 
human  and  they  are  usually  identical  to  one  an3thert? 
t9. 
Behaver  (Text]  P:  beh  C:  Role 
Typical  mammalian  females  consequently  behave  as  haploidsl 
-33- BL2:  1/BP2:  2 
C:  Reason 
owing  to  a  bottleneck  in  the  genetically  ettective  size-ot  the 
2e 
Token 
population  of  mtDNA  molecules  within  each  oocyte  This 
P:  rel  Value 
maternal  and  haploid  inherr-tance  means  that  mtDNA  is  more 
sensitive  than  nuclear  DNA  to  severe  reductions  in  the  number 
of  individuals  in  a  population  of  organismst5 
Actor 
.A  pair  of 
P:  mat  Range  + 
breeding  individuals  can  transmit  only  one  type  of  mtD-N-AL-B-ut 
P:  mat  Range 
carry  four  haploid  sets  of  nuclear  genes,  all  of  which  are 
Actor 
transmissable  to  oUsp-r=ng.  The  fast  evolution  and  pecu  '2a-r 
P:  "mat"  Range 
mode  of  I-n-heritance  of  mtDNA  provide  new  perspectives  o-n-Fo--w, 
where  and.  when  the  human  gene  pooi  arose  and  grew. 
BP2:  2  paras'4-7  (Assumptions) 
Range  P:  "mat"  C:  "Place" 
This  approach  is  based  on  one  simple  assumption:  once  two  lines 
separate  in  evolution,  their  DNA  accumulates  different 
C:  Comparison  C:  Comp 
mutations.  -The  longer  the  time  since  this  occurred,  tffe-more 
Actor 
the  differences  that  accumulate.  only  a  small  proportion  of 
(ModalJ  P:  mat  C:  Behalf 
the  DNA  in  the  nucleus  of  a  cell  actually  codes  for  protein 
Actor  P:  mat  RanRe  C:  ComP 
sequenceg.  The  non-coding  regions  a-c-c-u-m-ur-a-te  mutations  much 
(Modal]  C:  Reason 
faster  than  the  coding  regions,  presumably  because  the  majority 
ot  mutations  in  these  regions  will  be  detrimental  to  the 
-34- Actor  - 
(Textj  P:  mat  C: 
ýrganism  and  its  progeny.  Selection,  theretore,  operates,  so 
Result 
that  probably  only  a  small  proportion  of  the  mutations  that 
Tar  t 
occur  in  the  coding  regions  stay  in  the  popur-ai-Fro-n. 
presence,  in  a  population,  of  two  (or  more)  variants  ot  a  gene 
P:  verbal 
--  one  for  blue  eyes  or  brown  eyes,  for  example  --  is  called 
Verbiage  C:  Means 
poiymorphism.  By  comparing  DNA  polymorphisms  established  in 
Actor  P:  mat 
different  populations,  evolutionary  geneticists  can  estimate 
Range  Saver 
the  extent  of  the  divergence  between  tHose  populationg.  SM1 
differences  between  corresponding  regions  of  DNA  in  two  groups 
P:  verb  Verbiage  Sayer 
would  suggest  a  close  relationship,  or.  recent  divergence:  large 
P:  verb  Verbiaae 
differences  would  suggest  that  the  two  groups  had,  been  separate 
for  a  loF_g7FI`m`F. 
Actor  P:  mat  Range 
Cann  and  her  colleagues  study  mitochondrial  DNA,  whic-171"s- 
Target 
particularly  suitable  for  this  type  of  analysis.  Mitochondria 
P:  -  C:  Freq  -verb  Verbiage  Token  P:  rel 
are  ort-en  called  the  power  houses  of  the  c  They  are 
Value 
organelles,  small  bodies  inside  the  cell,  concerned  with  an 
Token  P:  rel  Value 
enormous  number  of  metabolic  reactions.  These  include-TH-e 
synthesis  of  compounds,  such  as  ATP,  that  provide  energy  for 
C:  Result 
many  of  the  chemical  reactions  in  t  cell;  hence  the 
-35- C:  Concession 
"powerhouse"  imagg-.  Even  though  they  cannot  exist 
Possessor  P:  rel  Possessed  C:  Qual 
independently,  each  mitochondrion  contains  its  own  DNX-as  one 
or  more  copies  ofa  circle  of  DNX  that  is  16  569  base  pairs 
Actor  P:  mat  C:  Behalf  ýTextj  Actor 
To'ng.  Most  of  this  DNA  codes  for  proteins.  However,  this 
P:  mat  Range 
compact  piece  of  DNA  encodes  only  a  tiny  proportion  of  the 
mitochondrial  "machinery":  just  13  out  of  the  many  hun-27-07-67 
mitochondrial  proteins. 
Maternal  bequest 
C:  "Place"  Token 
I-n-t-F-evast  majority  of  humans  every  piece  of  mitochondrial  DNA 
P:  rel  Value  Actor  P:  mat 
is  Mentical  to  every  other  one  Each  individual  in  Feri-ts 
Range 
the  genetic  constitutiong  or  genotypeg  of  his  or  her 
C:  "Place"  Possessor  P:  rel 
mitochondria  from  the  mother:  the  unfertilise-a  ovum  con-ta-rn-s 
Possessed  C:  Comparison 
Setween  400  and  200  000  maternal  mitochondri  ,  while  ea-eg-sperm 
Actor 
contains  only  a  time  fraction  of  this  number.  Experiments 
P:  mat  -  Range 
demonstrate  that  the  father  makes  no  contribution  to  Me- 
+  C:  Time 
Ultimate  mitochondrial  genotype  of  his  offspringt  and  so  far 
Verbiage 
no  examples  of  recombination  Setween  maternal  and  pate-r-na-T- 
P:  verb  C:  "Place" 
Fnitochondrial  genomes  have  been  documented  in  people. 
fTextI  Actor  P:  mat  C:  Frea 
Furthermorel  mitochondrial  DNA  mutates  much  more-o)-f-t-en 
-36- BP2:  2/BL2:  2 
[Modal]-C:  Freq  C:  ComRarison 
perhaps  10  times  ra--ster  --  than  DNA  in  the  Mu-Fre-us. 
Actor  P:  mat  Goal  Attribute 
All  these  factors  make  mitochondrial  DNA  helpful  in  studying 
Actor  P:  mat  Ranae 
evolution.  Every'individual  inherits  a  mitochondrial  genome 
identical  to  his  or  her  mother'sp  bearing  a  succession  of 
mutations  inherited  from  individuals  in  whom  they  occurred. 
C:  Condition 
Assuming  that  these  inherited  changes  are  neither  advantageous 
nor  deleterious  to  the  individual,  and  occur  at  a  constant 
Actor  P:  mat  C:  Role 
rate,  the  rate  of  acquiring  mutations  can  act  as  a  "genetic 
C:  Result 
clock"  to  reveal  how  long  ago  lirleages  diverg-e"J. 
BL2:  2  para  11  (Assumptions) 
Evolutionary  tree 
Coal 
A  tree  relating  t  types  o  uman  mt  an  te  re  erence 
[Dirl  P:  "mat"  C:  Means  -  C:  Purpose 
sequence  (Fig.  3)  was  built  by  the  parsimony  method.  To 
Actor  P:  "mat"  Range 
interpret  this  tree,  we  make  two  assumptions,  both  of 
which  have  extensive  empirical  support:  (1)  a  strictr-y  maternal 
mode  of  mtDNA  transmission  (so  that  any  variant  appearing  in  a 
group  of  lineages  must  be  due  to  a  mutation  occurring  in  the 
ancestral  lineage  and  not  recombination  between  maternal  and 
paternal  genomes)  and  (2)  each  individual  is  homogeneous  for 
Senser  P:  -  (Text 
-ment 
its  multiple  mtDNA  genomes.  Ve-can  theretore  view 
Phenom  C:  Role 
the  tree  as  a  genealogy  linking  maternal  lineages  in  modern 
-37- BL2:  2/BP2.  -3 
human  populations  to  a  common  ancestral  female  (bearing  mtDNX- 
type  57. 
BP2:  3  paras  8-10  (Procedure:  restriction-mapping) 
Actor  P:  mat  C:  Accompaniment 
Cann  and  her  colleagues  started  with  mitochondrial  DNA 
extracted  from  141  individuals  from  five  geograpHical  regionse 
Actor  P:  mat  Goal  C:  Means 
They  digested  these  samples  with  12.  so-called  restriction 
Senser  P:  "ment"  Phenomenon 
enzymes.  Eac=restriction  enzyme  recognises  a  specific  shorF_ 
+  Nmat  Goal  C:  Place 
sequence  of  bases  on  the  DNA  and  breaks  the  DNA  at  that  site* 
Value  Nrel  Token 
The  result  is  a  collection  of  fragments  of  different  lengt 
Goal  P:  mat  C:  Quality  C:  Purpose 
These  can  be  soited  out  according  to  length  to  provide  a  "mYp-" 
C:  Condition 
of  the  entire  genetic  material,  the  genome.  If  one  site  is 
[Modal)  C:  Reason 
missing  from  a  mitochondrial  genoMej  perhaps  because  ot  a 
[Text]  Carrier  P:  rel  Attrib 
mutation,  then  the  collection  of  fragments  will  be  differeFt 
+  [Attrib]  P:  rel  Carrier  Token 
and  so  will  the  resulting  pattern.  Restriction  mapping, 
P:  rel  Value 
as  the  technique  is  called,  is  an  efficient  way  of 
searching  out  the  differences  between  two  samples  of  DNA. 
C:  Means  Senser  P:  ment  Phen 
Looking  at  the  147  restriction  maps,  Cann  could  discern  133' 
C:  Reason 
itterent  types,  as  only  a  small  proportion  were  exact 
C:  Means 
duplicates.  Fy-  estimating  the  extent  of  divergence  among  the- 
-38  - BP2:  3/BL2:  3 
Actor  (Text]  P:  mat  Range 
133  DNA  sequences  the  researchers  then  plotted  a  "tree  of 
Goal  P:  mat  C:  Puraose 
lineages'7  This  tree  is  co  structed  to  minimise  the  to-tar- 
number  of  mutations  needed  to  result  in  the  observed  diversity. 
Goal  P:  mat  C:  Place  Goal 
Closely  related  DNAs  are  joined  at  a  peripheral  branch,  -71  =ey 
C:  Place  Possessor  P:  rel 
divergent  DNA  types  near  the  root  of  the  tree:  The  tree  has 
Possessed 
two  main  branches:  one  representing  Africans  only,  and  the 
C:  "Place"  Actor 
other  all  five  racial  groups.  From  this  information  Cann, 
P:  mat  Range 
Stoneking  and  Wilson  advance  three  hypot7e-ses. 
BL2:  3  paras  4-6  (from  extended  section  on  restriction 
mapping) 
Goal  P:  mat  Range 
Each  purifi-ed  mtDNA  was  subjected  to  high  resolution  mapping- 
94 
C:  Means 
ýý  with  12  resrtriction  enzymes  (HpaI,  AvaIIV  FnuDIIO  HhaI, 
HpaII,  MboIq  TaqI,  RsaI,  Hinfl,  HaeIIIq  AluI  and  DdeI7-. 
Range  P:  mat  C:  Means 
Restriction  sites  were  mapped  by  comparing  observed  fragment 
patterns  to  those  expected  from  the  known  human  mtDNA 
-  C:  Means  Actor  P:  mat  Range 
sequence  In  this  way  we  identifie  7ZU/  independent 
sites,  of  which  195  were  polymorphic  (that  is,  absent  in  at 
--r-  I-  Range 
least  one  n2i'vidual).  An  average  of  370  restriction  sites  per- 
P:  mat  Attrib 
individual  were  su-r-v-ey-e-T-q  representing  about  9%  of  the  16,569 
bas  e-pair  human  mtDNA  genome. 
-39- BL2:  3/BP2:  4 
Map  comparisons 
Carrier  P:  rel  Attribute 
The  147  mtDNAs  mapped  were  divisable  into  133  distinct  types. 
Range  P:  mat  C:  Place 
Seven  ot  these  types  were  found  in  more  than  one  individual; 
Possessor  P:  rel  Possessed  Actor 
no  individual  contained  more  than  onF  -type.  None  of  the  seven 
P:  mat  C:  Place 
shared  t7-pes  occurred  in  more  than  one  of  the  five  geographic 
--r- 
Range  LText]  P:  mat  C:  Place 
regions  One  type,  tor  exampleg  was  found  in  two  Australians. 
C:  Place  Actor  P:  mat  C:  Freq  +  Actor 
Among  Caucasiansq  another  type  occurred  three  times  Mr  two 
P:  mat  C:  Freq  C:  Place  Range 
more  types  occurred  twice.  In  New  Guinea,  two  additiv"on-a= 
P:  mat  C:  Freq  +  Token  P:  rel  Val 
types  were  found  three  times  and  the  seventh  case  involved  a 
type  found  in  six  individua'r-S. 
Ranae 
A  histogram  showing  the  number  of  restriction  site  dilr-erences 
P:  mat  C:  Place  Token 
between  pairs  of  individuals  rs  given  in  Fig.  1;  the  average 
P:  rel 
number  of  differences  observed  between  any  two  humans  is 
Value  Token  P:  rel  Value  C:  Accomp 
9.5.  The  distribution  is  approximately  normalp  with  an 
excess  of  pairwise  comparisons  involving  large  numbers  of 
differences. 
BP2:  4  para  10  (Inferences) 
(From  this  information  Cann,  Stoneking  and  Wilson  advance  three 
hypotheses.  ) 
(Text)  Sayer  P:  verb  VerbiaAe 
Firstq  they  suggest  that  the  "common  ancestor"  of  all  surviving 
-40- BP2:  4/BL2:  4 
mitochondrial  types  --  all  people  --  was  African  in  origin. 
[Textj  Actor  P:  mat  Range  - 
Secondly,  they  find  that  each  geographically  distinct 
population  stems  from  many  lineages  connected  to  the  tree  at 
SaXer  P:  verb  Verbiage 
widely  separated  points,  This  suggests  either  that  each 
racial  group  has  multiple  origins  or  that  each  area  was 
[Text]  -Actor  P:  mat  Coal 
colonised  repeatedT-y.  Thirdlyq  they  calibrate  their  "genet'le 
C:  Means 
clock"  with  archaeological  data  on  the  likely  dates  or-M-e 
Sayer 
colonisation  of  New  Guinea,  Australia,  and  the  New  Wo  They 
P:  verb  Verbiue 
_7  estimate  that  the  mutation  rate  for  mitochondrial  DNA  i's  aBout 
Token  P:  rel  Value 
2  to  4  per  cent  per  million  years.  This  fits  with  data-Trom 
Actor  (Text]  P:  mat 
other  spec'ie-s.  The  Berkeley  researchers  then  extrapolate 
C:  Place 
back  to  the  likely  date  of  the  "common  ancestral  mitochondrial 
Sayer  P:  verb  VerbiaAe 
genotype'r.  They  conclude  that  the  mitochondrial  DNA  of  alr- 
living  humans  could  be  derived  from  a  single  woman  who  lived  in 
Africa  between  140  000  and  290  OUU  years  ago. 
BL2:  4  paras  14-19  (Inferences) 
African  origin 
Senser  Pment  C:  Place  LDirl  Phenom 
We  infer  from  the  tree  of  minimum  lengtH  kFig.  j)  that 
Africa  is  a  likely  source  of  the  human  mitochondrial  gene  pool. 
Actor  P:  mat  C:  Place 
is  interence  comes  trom  the  observation  that  one  ot  the  two 
-  41 
- primary  branches  leads  exclusively  to  African  mtDNAs  (types  1- 
19  Fig.  3)  while  the  second  primary  branch  also  leads  to=r'lcan 
C: 
mtDNAs  (types  31-41,45,469  109  129  819  829  111  and  113).  By 
Means  11  (Dirl 
postulating  that  the  common  ancestral  mtDNA  ktype  a  in-Ti"g-77 
Actor  P:  mat  Range 
was  African,  we  minimize  the  number  of  intercontinental 
migrations  needed  to  account  for  the  geographic  distribution  of 
(Dirl  P:  rel  Token 
mtDNA  types.  lt  tollows  that  b  is  a  like  y  common  ancestor 
Dirl 
of  all  non-African  and  many  African  mtDNAs  (types  8-13T-I-n- 
711-7-77. 
Multiple  lineages  per  race 
Range  LDirl 
The  second  implication  of  the  tree  kFig.  3)  --  that  each  non- 
P:  mat 
African  population  has  multiple  origins  --  can  be  illustrated 
C:  Quality  C:  Means  P:  ment  [Text] 
most  simply  with  the  New  Guineans.  Take,  as  an  example, 
Phenomenon 
mtDNA  type  49,  a  lineage  whose  nearest  relative  is  noF  'inNew 
Token  P:  rel  Value 
Guinea  but  in  Asia  (type  5070  Asian  lineage  50  is  closer 
C: 
- 
Comparison 
genealogically  to  this  New  Guinea  lineage  than  to  othe-r-A-s-17-an 
Actor  P:  mat  C:  guality  C:  Place 
mtDNA  lineages.  Six  other  lineages  lead  exclusively  to  New 
Guinean  mt  DNAs,  each  originating  at  a  different  place  in  the 
rDirl  Goal 
tree  Zt  pes  12,1Jj  Zb-299  659  95  and  121-134  in  Fig.  7).  =is 
small  region  of  New  Guinea  (mainly  the  Eastern  Highlands 
[Text]  P:  mat  C:  Means 
Province)  thus  seems  t0have  been  colonised  bv  at  least  seven 
-42- [Dirl 
maternal  lineages  kTables  2  and  3). 
C:  Means  Actor  P:  mat  Range 
In  the  same  way,  we  calculate  the  minimum  numbers  of  female 
[Dir] 
lineages  that  colonised  Australial  Asia  and  Europe  kTables  Z 
Goal  P:  "mat"  C:  "Place" 
anJ_37.  Each  estimate  is  based  on  the  number  of  region- 
[Dirl  Actor 
specific  clusters  in  the  tree  (Fig.  Jt  Tables  2a  =e-se 
LDirj  P:  -  (Modalj 
numbers,  ranging  from  15  t3  Jb  (Tables  2  and  J),  will  probably 
-mat  C:  Time 
r-  rise  as  more  types  of  human  mtDNA  are  discov 
Tentative  time  scale 
Goal  P:  mat  C:  Place  C:  Means 
A  time  scale  can  be  affixed  to  the  tree  in  Fig.  3  by  assuming 
that  mtDNA  sequence  divergence  accumulates  at  a  constant  rate 
Value  P:  rel  Token 
in  humang.  One  way  of  estimating  this  rate  1"s  to  consider 
the  extent  of  difterentiation  within  clusters  specific  to  New 
[Dirl 
30  Guinea  kTable  2;  see  also  refs  23  and  JO)j  Australia  and  the 
Actor  P:  mat  Goal  C:  Time 
New  WorlV1.  People  colonised  these  regions  relatively 
recently:  a  minimum  of  30  000  years  ago  for  New  Guinea329  40 
000  years  ago  for  Australia",  and  12  000  years  ago  for  the  New 
Actor  P:  mat  Ben  Range 
World34.  These  times  enable  us  to  calculate  that  the  mean 
rate  of  mtDNA  divergence  within  humans  lies  between  two  and 
Actor 
four  percent  per  million  years;  a  detailed  account  of  this 
P:  mat  C:  Place 
-_ 
Token  P:  rel  Value 
calculation  appears  elsewFere-ýIJ.  This  rate  is  similar  to 
-43- previous  estimates  from  animals  as  disparate  as  apes,  monkeys, 
horses,  rhinoceroses,  mice,  rats,  birds  and  fishes±5 
Senser 
.  We 
[Text]  P:  ment  Phenomenon  Attribute 
therefore  consider  the  above  estimate  of  2%-4%  to  be  reals--on=ae 
C:  Concession 
for  humans,  although  additional  comparative  work  is  needed  to. 
obtain  a  more  exact  calibration. 
C:  Comparison  Actor  P:  mat  Goal 
As  Fig.  3  shows,  the  common  ancestral  mtDNA  (type  a)  IN-M-77-t"DUA 
types  that  have  diverged  by  an  average  of  nearly  0.57%. 
C:  Condition  Sayer  P:  verb 
Assuming  a  rate-of  2%-4%  per  million"  years,  this  implies 
Verbiaae 
that  the  common  ancestor  of  all  surviving  mtDNA  types  existed 
C:  Compar  Actor  P: 
140  000-290  000  years  ago.  Similarl  ancestral  types  b-j  ma-  yy 
mat  C:  Time  [Dir) 
have  existed  62  000-225  000  years  ago  kTable-3). 
[Text]  P:  -  Actor  -mat  Actor 
When  did  the  migrations  from  Africa  take--pra-ce?  TRe- 
oldest  of  the  clusters  of  mtDNA  types  to  contain  no  AFFIZ-an 
P:  mat  C:  Place  +  P:  rel  Possessed  (Dir) 
members  stems  from  ancestor  c  and  included  types  11-29  kFig.  3). 
Token  P:  rel 
The  apparent  age  of  this  cluster  (c3lculated  in  Table  ý7  is' 
Value  Actor  P:  mat  Ranae  C: 
90  000-180  000  ye  Its  founders  may  have  left  Atrica  at 
Time  [TextI  [Dirl  P:  rel  Attrib  -  Carrier 
about  tha-t-=tme.  However,  it  is  equally  possible  that  the 
[Dirj 
exodus  occurred  as  recently  as  23-105  thousand  years  ago  (Table 
Sayer  P:  verb  Receiv  Verbiage 
7T.  -  The  MtDNA  results  cannot  tell  us  exactly  when  these 
-44- BL2:  4/BP2:  5 
migrations  took  place. 
BP2:  5  paras  14-17  (Qualifications  &  conclusions) 
[Text]  Token  C:  Concession 
What  about  the  African  origins  of  Eve?  Although  evolutionary 
studies  ot  nuclear  genes  do  notj  so  tar,  contradict  this  idea, 
Existent  P:  ex  C:  Time  C:  Pureose 
not  enough  data  exist  yet  to  contirm  the  hypothesis 
C:  Quality  Actor  P:  mat 
unequivocally.  Studies  of  the  Y  chromosome  might  provip 
Ran2e  C:  ComDarison 
supporting  evidence.  Just  as  mitochondria  transmit  only 
LTextj  Actor  P:  mat  C:  Oualit 
e  motTre-r,  so  the  Y  chromosome.  transmits  only 
C:  Means  Possessor  P:  rel  Possessed 
through  the  tather;  women  have  two  X  chromosomes, 
Possessor  Possessed  (Text)  Actor  P:  mat  C:  Place 
men  one  X  ana  one  Y.  so  the  Y  comes  down  through  the 
C:  Concession 
male  lini;.  Although  a  limited  2egree  of  recombination  between 
the  X  and  Y  chromosomes  probably  does  occurl  and  genetic 
Actor  - 
material  is  swapped  between  the  two  chromosomes,  DNA  probes 
P:  mat 
_Ranze 
C:  Place 
could  search  for  regions  of  the  Y  chromosome  where  this  does 
Range  P:  mat  C:  Pureose 
not  happen  often*  The  results  could  be  employed  to  tind  a 
C:  Freq  Senser  P:  ment 
common  paternal  ancestry.  Un--ceagain  you  might  expect 
Phenomenon 
to  find  a  common  "paternal"  ancestor  and  calculate,  in  much  Me 
P:  ment  ýTextl  Phenom 
same  way,  how  long  ago  he  lived.  19-upposep  however,  that 
ecause  ot  mating  patterns  that  are  not  randoml  paterna 
-45- lineages  -  go  extinct  and  are  lost  at  a  rate  different  from 
Ran&e  (Text]  P:  mat  C:  Place 
maternal  lineages.  kThis  too  is  illustrated  in  the  figure: 
seven  of-t"Ge  mitochon-U-r-i=ineages  are  lost  within  four 
(Text]- 
generations;  two  of  the  four  Y  lineages  persist,  )  For 
Actor 
instance,  polygyny,  with  some  males  having  more  than  one  mate, 
P:  mat  Range 
would  result  in  a  higher  proportion  of  males  than  of  fe-ma're-s 
Actor  P:  mat  C:  Qual  C:  Comparison 
not  reproducing.  Y  lineages  would  vanish  taster  than 
Actor 
mitochon27rial  lineages.  The  "common  paternal  ancestor",  call 
P: 
him  Adam,  from  whom  all  the  current  Y  lineages  diverged  -mirg  _t 
(TexQ  -mat  C:  Time  (Text]  C:  Comp 
then  have  lived  much  more  recently  t7an  Eve.  So  rather  than 
Actor  P:  mat  C: 
being,  derived  from  Adam's  spare  rib  '  Eve  may  gave  live-9  377-ew 
Time  -  Value  P:  rel  Token 
millenia  before  him.  We-point  is  not  that  the  mother  of 
us  all  was  any  less  "modern"  than  the  father  of  us  all,  only 
that  rates  of  divergence  of  these  two  specific  portions  of  the 
genome  diTTe-r. 
. 
[Textj  Goal  P:  mat  C:  Means 
Finally,  the  hypothesis  should  be  qualified  by  a  re-examinatil'on 
(Text]  P:  rel 
of  the  assumptions  inherent  in  the  thod.  How  valid  is 
Token 
the  statement  "typir-al  mammalian  females  ...  behave  as  g-ap-ro-:  -)i=s 
that  is,  as  though  they  possess  a  single  set  of  unpaired 
chromosomes,  as  far  as  their  mitochondria  are  concerned? 
,.  -46- C:  Concession 
Although  recombination  between  mitochondrial  genomes  has  never 
Actor  P:  mat  Range 
been  demonstratedl  recent  studies  in  cows  have  shown  that  a  tew 
TexQ  I  Possessor 
are  "heteroplasmic"  or  "mosaics". 
in 
other  wordsp  an 
P:  rel  Possessed 
individual  cow  may  contain-53D=mix  kor  some  other 
proportion)  of  two  mitochondrial  genotypesp  rather  than  just 
(Text)  P:  -  Carrier 
one  genotype.  How  does  a  new  mitochondrial  mutation 
P:  rel  Attribute  C:  "Place"  P:  ment  Phenomenon 
become  established  in  an  individual7  Suppose  a  single 
variation  occurred  in  one  mitochondrial  genome  out  of  the 
(Text]  P:  -  Actor 
thousands  of  others  in  each  cell;  how  could  this  mutated 
P:  mat  Goal  C:  Behalf 
genome  alone  populate  the  embryo  against  the  competitlo-n-Tr-om 
Value  P:  rel  Token 
the  othe  ?  The  simplest  explanation  is  that  some  kin 
bottleneck  exists  so  that  only  a  tiny  proportion  of  the 
mitochondria  in  the  ovum  contribute  to  the  embryo's 
(Text]  Token  P.  -  rel 
mitochondrial  geRotype.  71ternatiVely,  the  individual  might  be 
Value 
a  mosaic  with  two  mitochondrial  types  existing  in  equilibrium. 
C:  Condition  [Text]  Token  P:  rel  Value  +  Actor 
TT'791's  is  so,  then  it  is  extremely  rare,  and  one  or 
C:  2ual  P:  mat  C:  -(Text] 
other  mitochondrial  population  rapidly  takes  over.  'It  then, 
Condition 
tge-reare  individuals  whose  mitochondrial  range  is  effectively 
P:  rel  Token 
diploidl  with  contributions  from  two  mitochondria,  is  a 
-47- BP2:  5/BL2:  5 
Value  ýTextl 
mutation  the  only  possible  source  of  variationY  What  about 
Token 
a  rare  paternal  contribution  or  some  kind  of  recombination 
, 
Actor  P:  mat  Coal 
-j-vent?  Any  of  these  woula  complicate  the  idea  that  in_MI_v_iI=s 
are  haploid  for  their  mitochondrial  genotype. 
Senser  -  P:  ment  Phenomenon 
The  "mitochondriai.  clock  hýpothesls-  assumes  a  uniform  rate  of 
+  Actor  P:  mat 
Fulta-Firon  over  long  evolutionary  time.  But  researchers  find 
[Dirl  Attrib  Range  (Text]  C:  Cond 
it  hard  to  see  how  this  could  bF  -tested.  IIowever,  __sri_ou= 
they  discover  that  a  significant  proportion  of  supposedly 
neutral  mitochondrial  mutations  affect  genetic  fitness, 
Senser 
researchers  relying  on  the  accumulation  of  mutations  a7a_=ock 
P:  ment  C:  Freq 
to  time  evolution  would  ne9d  to  think  again. 
Token  P:  rel  Value 
The  Mother  Eve  hypothesis  is  an  important  insight  into 
Actor  P:  - 
human  origins.  The  study  of  mitochondrial  lineages  will 
EModall  -mat  Ben  C:  Result 
doubtless  help  us  to  unravel  some  of  the  movements  and 
migrations  ot  people  as  they  spread  around  the  Earth. 
BL2:  5  paras:  26-27  (Conclusiom 
Conclusions  and  prospects 
Sayer  P:  verb  Verbiaý 
Studies  of  mtDNA  suggest  a  view 
humans  arose  that  fits  witF  one 
ancient  human  bones  and  toor-s. 
S) 
ge 
ot  how,  where  and  when  modern 
interpretation  of  evidence  from 
Range 
More  extensive  molecular 
-48- P:  mat  C:  Purpose 
comparisons  are  needed-to  improve  our  rooting  of  the  mtDNA  tree 
and  the  calibration  of  the  rate  of  mtDNA  divergence  within  thF- 
Actor  P:  mat  Range 
human  species  This  may  provide  a  more  reliable  time  scale 
for  the  spread  of  human  populations  and  better  estimates.  of  Me 
number  of  maternal  lineages  involved  in  founding  the  non- 
African  populations. 
(Dirl  P:  rel  (Text]  Value  Token 
It  is  also  important--to  =0tain  more  quantitative 
estimates  of  the  overall  extent  of  nuclear  DNA  diversity  in 
C:  Means 
both  human  and  African  ape  populations.  By  comparing  the 
[Dirl  P:  rel  Attrib 
nuclear  and  mitochondrial  DNA  diveEsities,  it  may  be  possibre 
Carrier 
to  find  out  whether  a  transient  or  prolonged  bottleneck  in 
population  size  accompanied  the  origin  of  our  species-st5 
fText] 
TfFe  -n 
Actor 
a  fuller  interaction-between  palaeoanthropologyg  archaeology 
P:  mat  Range 
and  molecular  biology  will  allow  a  deeper  analysis  of  how  our 
species  arose. 
-49- BP3:  1 
Field:  Biology  No.  3 
Popular  article:  "No  domestic  bliss"  (BP3) 
Learned  article:  "Morpholo  ical  disCriminants  of  Scottish 
wildcats  (Felis  silvestris5l.  domestic  cats  (F.  catus)  and  their 
hybrids"  (-BE77- 
BP3:  1  para  1-7  (Introduction) 
Senser 
Ceaseless  persecution  and  the  loss  of  suitable  Habitat--n-e-arry- 
P:  "ment"  Phenomenon 
saw  the  extinction  of  the  Scottish  wild  cat  at  Me  t--u-r-n-=o 
Actor 
the  cent  y.  Only  a  relaxation  in  the  zeal  of  gamekeepers 
the  rapid  spread  of  coniferous  plantation  after  the  First  Worrd 
P:  mat  Range  C:  Result 
War  have-  -aTI-ow-M  the  wild  cat  to  recolonise  many  of  its  formeF 
haunts  in  Scotla  . 
C:  Time  Actor  P:  mat  Ranee 
But  today  a  more  insidious  tate  may  be  awaiting  the  Scottish 
C:  Time  Actor  P:  mat  C:  "Place" 
wild  caF.  Tri-stime  the  threat  comes  not  trom  mang  but  from 
the  Feral  domestic  cato 
Token  P:  rel  Value 
The  Scottish  wild  cat  and  its  European  cousins  are  the  torest 
forms  of  a  very  widespread  species  of  wild  cat  found  also  in 
the  deserts  of  south-west  Asia  and  the  grasslands  of  Africa. 
Token  P:  rel  Value 
The  African  form  of  the  wild  cat  resembles  a  slender,  light- 
+  P:  rel  Attribute 
coloured  tabby  and  looks  quite  different  from  the  burly 
European  wild  cats  with  their  bushy,  blunt-tipped  tails. 
Token  P:  rel  Value 
The  African  wild  cat  is  the  direct  ancestor  of  domestic 
Goal  P:  -  (Modal]  [Text]  -  mat  C:  Time 
Ta--ts.  They  were  possibly  first  domesticated  by  about  6UD= 
-50- C:  Place  +  P:  -  ýModall  ment  Attrib 
in  Cyprus  and  the  Near  East,  but  are  detinitely  known  to-95--ve 
been  fully  domesticated  by  the  Ancient  Egyptians  some  30OU 
Carrier  P:  rel 
years  agU.  The  mummified  remains  of  domestic  cats  were 
Value  C:  Place  C:  Result 
so  common  in  the  tombs  of  .  Ancient  Egypt  that  during  Me-=M- 
century  more  than  19  tons  of  them  were  shipped  to  Britain  to  be 
Actor  P:  mat 
ground  up  and  turned  into  fertiliser.  The  domestic  cat  has 
Range  C:  Accomp  C:  Result 
travelled  the  world  with  man  to  become  the  cosmopolitan 
carnivore  it  is  MoTa-y. 
C:  Concession  Carrier  P:  -  C:  Temporal  -rel 
Although  domesticated  by  man,  cats'  have  always  Been 
Attribute  C:  Time 
capable  of  reverting  to  a  wild  or  feral  exiFt--ence.  As  the 
(Textj 
Scottish  wild  cat  was  ruthlessly  eragicated  from  Britain,  so 
Range  P:  mat 
its  place  as  the  main  predator  of  rodents  and  rabbits  was  tak9n 
Actor  C:  Time 
by  feral  and  domestic  cat  I s.  Once  the  wild  cat  began  to  recover 
[Text]  Actor  P:  mat  Range 
from  man's  perseEution,  so  it  came  into  contac-Mw-i"= 
+  Carrier 
domestic  cats  and  hybridisation  between  such  closely  related 
P:  rel  Attrib 
animals  was  inevitable. 
C:  Time  Actor 
Recentlyl  Don  French  and  Laurie  Corbett  of  the  Institute  tor 
Terrestrial  Ecology,  Banchory,  and  Nigel  Easterbee  of  the 
P:  mat  Range 
Nature  Conservancy  Council  in  Edinburgh  have  investigated  just 
ow  mucn  nybridisation  has  occurred  between  wild  and  domestic 
-  51 
- BP3:  1/BL3:  1 
C:  Reporter 
cats  over  the  last  100  years  kJournal  ot  zoology,  vol.  214, 
Sayer  P:  verb  Verbiue 
235-2597.  The  results  of  their  study  suggest  that  the 
continued  existence  of  the  Scottish  wild  cat  may  be  threateneU 
Goal  P:  mat 
by  hybri"Hisation.  The  Scottish  wild  cat  could  be  inunda-t-e-d- 
Actor 
by  a  steady  flow  of  genes  from  the  domestic  cat  population. 
[Dirl  P:  rel  C:  Freq  Attrib  Carrier 
It  is.  not  -Mways  easy  to  tell  whether  an  animal  which 
looks  like  a  Scottish  wild  cat  is  tainted  with  domestic  cat 
[Text)  Actor 
RUM-.  However,  a  careful  analysis  of  several  skull 
P:  mat  Range 
measurements  can  reveal  not  only  whether  the  cat  is  wild  or 
domestic,  but  also  if  there  has  been  any  significant 
hy  br  id  is  MEN  F. 
BL3:  1  1-6  (Introduction) 
Introduction 
Carrier  P:  rel  C:  Time  Attribute 
Wildcats  (Felis  silvestris)  were  tormerly  widely  dis-tr-TE-uted 
(;:  Place 
and  relatively  common  throughout  the  British  Isles,  except 
Ireland  and  the  Outer  Islands'  (Orkneyp  Hebrides,  etc)  and 
Attrib  C:  "Time"  C:  Reporter 
present  at  least  as  far  back  as  the  Pleistoc-e-n-e-'(Mtuart.  19/4-*  1, 
C:  Time  [Text]  Actor 
Yalden,  1982).  By  the  end  of  the  19th  Centuryl  however,  they 
P:  mat  C:  Place  + 
had  disappeared  from  Englando  Wales  and  southern  Scotland  and 
P:  re;  Attrib  C:  Place 
become  scarce  even  in  the  Scottish  HigElandg. 
-  52  - Goal  P:  mat  C:  Place  C:  Time 
Domestic  cats  (F.  catus)  were  introduced  into  Britain  much 
C:  Time  Actor  (Modalj  [Textj 
laterg  in  about  the  11th  century  by  the  Normans,  possibly  also 
C:  Time  Actor  C:  Reporter  + 
earlier  by  the  Romans  or  Vikings  (Zeuner  190;  Hyams  1777T  a-n-J 
Carrier  P:  rel  C:  Time  Attrib  C:  Place 
feral  domestic  cats  are  now  common  throughout  9co-F  =a 
C:  Time  '  [Dirl  P:  ex  Existent 
Over  the  past  60  years  or  so,  there  has  been  a  conside--ra-gr-e 
C:  "Place" 
recovery  in  the  Scottish  wildcat  population  from  its  19th 
C:  Reporter 
Century  'low'  (Taylor,  1946;  Jenkins,  1962;  Ilewson,  1961; 
Carrier  P:  rel  Attribute 
Corbett,  1918  This  increase  may  have  been  partly  due  to 
+  P:  -[Text]-rel 
changes  in  availability  of  habitat  and  food,  but  may  also  have 
Attribute 
been  partly  because  of  crossbreeding  between  wild  and  domestic 
, 
C:  Result 
cats,  with  the  hybrids  subsequently  identified  (wrongr-yT-as 
(Dirl  P:  ex  Existent 
wildcats.  TF-ere  are  several  (mainly  anecdotal)  reports  of 
C:  Reporter 
hybridization  both  in  captivity  kGrayl  19/1)  and  in  the  wild 
Ci  Reporter  -+  Range  P:  mat 
(t.  g.  Pittg  1939).  but  few  have  been  authenticai-t=e. 
Actor  P:  mat  Range 
Many  authors  have  attempted  to  distinguish  wildcats  trom 
C-.  Means 
domestic  tabby  cats  and  hybrids  using: 
(i)  coat  colours  and  external  body  measurements 
(ii)  variations  in  size  and  shape  of  skull  and  jaw  bones 
-53- (iii)  length  of  the  small  intestineF- 
(iv)  variations  in  gene  frequency  for  coat  colourp  and 
(v)  differences  in  bloo2  enzyme  systems. 
C:  Purpose  P:  ment  Phenomenon 
kFor  a  list  of  relevant  references  see  Appendix  Cy- 
Possessor  P:  rel  Possessed 
All  these  studies  had  a  common  bias  in  the  lack  of  adequate 
standard  or  'genuine'  wildcat  material  for  comparison  with 
C:  Reason 
other  wildcat  populations  and  suspected  hybrids,  since  most 
'wildcat!  specimens  in  museums  were  collected  during  this 
century  and  suspected  hybridization  may  have  been  occurring 
C:  Reporter  (Text] 
over  several  centuries  ksee  e.  g.  Suminskiq  19b2a).  FUTFEH-e-r, 
Actor  P:  mat  Range 
many  analyses  use  linear  measurements  which  may  not  take 
+  Actor 
into  account  age  or  sex  differences,  and  even  ratio 
P:  mat  Raue  C:  Condition 
measurements  may  give  doubttul  results  if  there  are  variations 
C:  Reporter 
in  material  collected  from  different  localities  kDerenne,  19/2) 
C:  Reporter 
or  environments  kGlass  &  Todd,  19M. 
C:  Place  Actor  P:  mat  Range 
T-n-t-Fir-s  paper,  we  aim  to  provide  a  quantitative 
classification  of  Scottish  wildcats  in  relation  to  domestic 
-C: 
Means 
cats  and  hybrids  between  these  two  speciesp  based  on  skull 
Actor  P:  mat  Range 
morphometri"Fes.  We  attempt  to  overcome  the  biases-inherent  ME 
C:  Means 
earlier  studies  by  comparing  known  domestic  cats  witFi- 
-54- populations  of  presumed  wildcats  collected  at  different  time 
C:  Result 
periods  in  Scotland,  thereby  eliminating  the  assumption  of 
Senser  P:  ment  Phenomenon 
'pure'  wildcat  material.  I  We  assume  that  hybridization  hag 
rTextj  Actor  P:  "mat"  Range 
occurred  widely.  Also,  this  method  should  reflect  any  changeg 
C:  Means 
in  the  rate  or  degree  of  hybridization  by  showing  different 
degrees  of  affinity  between  domestic  cats  (or  hybrids)  and 
[Text]  C:  Condition 
'wildcats'  collected  at  different  times,  e.  g.  it  the  rate  ot 
Senser  P:  ment  Phenomenon 
hybridization  has  increased  we  would  expect  modern 
'wildcats'  to  be  more  closely  related  to  domestic  cats  than 
those  collected  earlier  this  century. 
BL3:  1  (con't)  paras  55-63  (Summary  of  above;  ef  BP3:  para  7) 
Summary 
Actor  P:  "mat",  C:  "Place" 
1.  This  paper  aimed  at  identifying  populations  of  wildcats 
(Felis  silvestris)p  domeFFI-c  -cats  (F.  catus)  and  their=yTr=is, 
Ran&e  P:  mat  C:  Role 
by  skull  morphoFe-1711'c-s.  Wildcat  samples  were  classified  as 
-old'  (collected  1901-1941),  'recent'  (1953-1963)  and  'modern 
+  Ranae 
(1975-19/8)  and  skull  measurements  of  these  three  groups 
C:  Accompaniment,  P:  mat 
togetHer  with  samples  of  hybrid  and  domestic  catsp  were 
C:  Means 
compared  using  Fisher  Linear  Discriminant  Functions  (FLDF), 
rincipal  Component  Analyses  (PCA)  and  anonical  Variates 
TZVA-7. 
-55- Actor  P:  mat  Ranee 
2.  All  analyses  showed  that  'old'  wildcats  were  ditterent  trom 
all  other  groups. 
[Dirl  P:  ex  Existent 
J.  There  was  little  or  no  difference  between  'recent'  anU 
Range  P:  mat  C:  "Place" 
'modern'  wildea  Bot5  groups  were  separated  not  only  rom 
domestic  catsp  but  also  from  'old'  wildcatF. 
Carrier  P:  rel  Attribute  C:  "Place" 
4.  The  hybrid  group  was  the  most  varraSle.  In  PCA,  and 
Actor  P:  mat,  C:  QualitX  Range 
particularly  in  CVA,  it  overlapF-ed  extensively  with  both 
+  Actor  P:  mat  Range 
'recent'  and  'modern'  wildcats,  and  FLDF  produced  most 
misclassifications  between  hybrids  and  other  groups. 
Possessor  P;  rel  Possessed  C:  Comparison 
5.  Wildcats  had  larger,  more  robust  skulls  than  domestic 
+  Token  P:  rel  Value 
cats,  and  all  the  distinguishing  variables  were  characters 
related  to  stalkingt  catching  and  killing  of  prey. 
Carrier  P:  rel  Attrib  C:  "Place"  C:  Comp 
6.  Sexes  were  most  distinct  in  'old'  wildcats,  less  so  n 
+  C:  Con 
domestic  cats  and  'recent/modern'  wildcatsq  and  least  in 
hybridsp  where  the  pattern  ot  variation  was  also  ditferent  fFo-m 
all  other  groupi. 
Sayer  P:  verb  Verbiage 
We  concluded  that  *old'  wildcats  were  probabl  a 
(relatively)  'pure'  population  of  F.  silvestris,  but  that 
'recent/modern'  wildcat  populations  contained  a  (relatively) 
high  proportion  of  hybri  . 
Actor  [Modal)  P:  mat  C:  Time 
B.  Most  hybridization  probably  occurred  earlier  in  this 
-56- BL3:  1/BP3:  2/BL3:  2 
Possessor 
century,  when  wildcat  numbers  were  low.  =e  increase  in 
9-P: 
-  (Textj 
wildcat'  numbers  over  the  past  50  years  or  so  may  theretore 
P:  rel  Possessed  Ben  P:  -  (Modall  -mat  Actor 
include  many  hybrid  cats.  It  was  probably  aided  by  increased 
afforestation  in  9-co-t  =an 
Carrier  P:  rel  Attribute 
9.  'Modern'  wildcats  tend  to  be  slightly  less  like 
hybrids/domestic  cats  and  slightly  more  like  'old'  wirrc-ats 
C:  Comparison  C:  Result 
than  do  'recent'  wildcatsp  So  the  present  trend  may  be  to 
+  [Dirl  P:  rel  Token  -I 
reduce  hybridizatl"'On;  but  it  may  be  that  the  'pure  form  of 
wildcat  is  effectively  extinct  in  Scotland.  - 
BP3:  2  para  8  (Extent  of  hybridization) 
Actor  P:  mat  Range 
French  and  his  co-workers  discovereg  that  wild  cats  had, 
indeed,  hybridised  extensively  with  domestic  cats  as  they 
spread  from  their  last  stronghold  in  the  western  Highlands  more 
C:  Time  Possessor 
than  10  years  ago.  As  wild  cats  moved  into  new  areas,  they 
P:  rel  Possessed 
would  have--HaU-f-ew  opportunities  to  mate  with  their  ow-n-7i= 
[Text]  P:  mat  Range 
and  instead  would  have  resorted  to  mating  witH  their  di-stant 
domestic  relativeg-. 
BL3:  2  paras  32-38  (Extent  of  hybridization) 
Carrier  P:  rel  (Text]  Attribute  C:  "  Sýatllll 
THe  -overall  pattern  is  theretore  much  as  expected  in-sotar  as 
wild  and  domestic  cats  are  on  opposite  sides  of  the  hyE-rlLriT- 
ý  ---  11- 
ý,  Textl  C:  Comparison 
group,  along  a  simpre'  Main  Iloweverl  as  was  indicated  b7' 
-57  - C:  Comparison 
FLDF,  while  old  wildcats  were  totally  separated  from  both 
Actor 
domestic  cats  and  hybrids,  recent  and  modern  wildcats  both 
P:  mat  Range  C:  Quality 
overlapped  the  hybrid  group  quite  considerably. 
Carr  P:  rel  Attrib  C:  -"Place"  C:  Time 
This  was  particularly  so  in  females,  or  when 
(Textj  C:  Cond 
both  sexes  were  lumped  together,  as--,  ir-n-  =L.  Indeed,  if  receRt 
and  modern  wildcats  were  combined  as  a  single  group  (except  Mr 
a  single  modern  male,  their  ranges  are  indistinguishable)l  an;  T 
Sayer 
sexes  also  combined  within  groups,  as  in  FLDY,  the  component 
LDirl'  C:  Freq  P:  verb  Verbia5e 
scores  (Fig.  -'))  consistently  suggest  just  three  'primary' 
groups:  domestic  catsp  hybrids  and  old  wildcats  --  with  recent 
and  modern  wildcats  togetNer  forming  a  'secondary'  group, 
intermediate  between  old  (presumed  'pure')  wildcats  and 
Actor  [Text]  P:  mat  Range 
hybrid;.  TFI-s-in  turn  corroborates  the  conclusion  from  FLDF 
that  old  wildcats  and  domestic  cats  were  both  essentially 
'pure'  forms,  but  that  recent  and  modern  wildcats  contained  a 
higher  hybrid  component. 
Ranae  P:  mat  Actor 
Additional  support  for  this  conclusion  is  given  by  the 
distances  in  c.  omponent  space  between  group  centroids,  and  the 
degree  and  direction  of  sexual  dimorphism  within  groups. 
C:  "Place"  [DirJ  Token 
"g-etween  groups  (Table  IV,  see  also  Figs  3&  4),  old  wildcats 
-58  - P:  rel  C:  Time  Value  C:  Comearison 
were  always  further  from  hybrids  than  either  modern  or  recent 
[Range  P:  mat  C:  Oual  C:  Place  C:  Purýosel 
wildcats  ksexes  are  given  separately  in  Table  IV  to  avoid 
C:  Comparison 
distortion  from  widely  diTfering  sex  ratios)l  where  the 
females,  especially,  were  so  close  to  hybrids  as  to  be 
Token 
essentially  indistinguish3ble.  Distance  between  domestic  cats 
F 
P:  rel  ýTextl  Value 
and  hybri7s-  -were,  however,  very  similar  to  those  between  old 
Carrier  P:  rel 
wildcats  and  hyb  Modern  anU-recent  wi7c--atswere  not 
Attribute  +  C:  "Place" 
clearly  separable  from  each  other  but,  in  the  males  at  least, 
Token  P:  rel  C:  Time  Value 
recent  wildcats  were  always  furtFier  from  old  wildcats,  and 
C:  Comparison  C:  Condition 
closer  to  hybrids,  than  were  modern  wildcats.  TaMing  sex 
Sayer  P:  verb  Verbiage 
ratios  into  accountj  the  results  imply  a  general  ordering  of 
distances,  over  both  sexes  together,  of: 
,, 
[modern:  recent] 
<  recent/modern:  old  recent/modern:  hybrid] 
<  domestic/old:  hybrid). 
C:  Freq  Token  P:  rel  Value 
Againg  domestic  cats  and  old  wildcats  appear  to  be  essentially 
+  Possessor  P:  rel 
'pure'  groups,  but  modern  and  recent  wildcats  do  in  lude 
Possessed 
a  significant  hybrid  frac-Fion. 
Actor  [Dirj  P:  mat  Range, 
Differences  between  sexes  within  groups  kTable  V)  showed  a 
Token  P:  rel  Value 
similar  pattern.  Recent  and  modern-w-i"=cats  were  almost 
identical  to  domestic  cats  in  this  respect,  and  very  different 
-59- from  old  wildcats,  where  sexual  dimorphism  was  much  greater. 
Actor  P:  mat  Range  +  Token 
Hybrids  sriow-eU-very  little  difference  between  sexes  and  what 
P:  rel  Value 
difference  there  was,  was  of  a  completely  different  kind  from 
[Dirl 
all  other  groups  ke.  g.  Fig.  777. 
[Text]  Carrier 
Conversely,  the  largest  variation  within  group  and  sex 
(measured  by  mean  difference  from  group7sex  centroid,  with 
P:  rel 
recent  and  modern  wildcats  combined  as  a  single  group)  was 
Attribute 
in  hybrids,  which  were  always  at  least  1.5  times  as  variable  ils 
Tok  P:  rel  C:  Freq  Value 
the  next  most  variable  group.  This  was  usually  domestic 
Token  P:  rel  Value 
TaMs.  Recent  and  modern  wildcats  were  similar  to,  or  slightly 
[Dirl  (Dirl  P:  rel  [Txt] 
less  variable  than,  domestic  cats  k'fable  VI).  It  was  also 
Attrib  Carrier 
notable  that  while  in  old  wildcats  and  domestic  cats 
(especially  the  former)  males  were  consistently  more  variable 
than  females,  both  hybrids  and  recent/modern  wildcats 
frequently  had  temales  as  variable,  or  more  variable  than 
MaTes. 
C:  Freq  Sayer  P:  verb  Verbiaae 
Yet  again,  the  results  imply  a  signiticant  hybrid  component  in 
recent  and  modern  wildcat  populations  (possibly  slightly  less 
so  in  modern  wildcats)  but  not  in  old  wildcats  or  domestic 
catso 
-60- BL3:  2  paras  49-51  (Reasons  for  hybridisation) 
[Dir]  P:  ex  Existent 
There  seems  to  Have  been  a  sudden,  intensive  period  of 
C:  Time 
hybridization  jGst  prior  to  the  recent  wildcats,  ie  around  tF7-e 
LText]  Nrel  Token 
=  s.  What  are  the  likely  causes  of  this  change7 
Actor  P:  mat  C:  Freq  C:  Time  C:  Comp 
Hybridization  may  have  occurred  more  trequently  then-----tg-an  in 
C:  Reason  [Text]  C:  Concession 
earlier  times  f3r  two  main  reasons.  First,  altHough  their 
Token  P:  rel  C:  Time 
geographical  range  was  increasing,  wildcat  numbers  were  then 
Value  C:  Reporter  C:  Reason 
very  low  (e.  g.  Langley  and  Yalden,  1977),  probably  because  or- 
high  mortality  (due  to  gamekeepers)  and  the  small  area  of 
Actor  P:  mat 
forest  (compared  to  more  recent  ti'm-e-s7.  Torests  provide 
Ranae  C:  Time---  C:  Accompaniment 
shelter  in  winter  as-weli  as  tood  (especially  rodent-'s. 
Actor  P:  mat  Range  ,  Corbett  (1978,1979)  showed  that  adult  wildcats  in  north-east 
Scotland  are  territorial,  with  the  territory  centred  within  F-r 
Sa  er  [Text]  P:  verb  Verbiage 
adjacent  to  for  also  described  a  positive 
correlation  between  wildcat  density  and  area  of  suitable 
To--rest. 
Textj  C:  Time  Possessor  P:  rel 
econaiy,  when  wildcat  numbers  were  may  -ve--H-a-d 
Possessed 
difficulty  finding  conspecifics  with  which  to  mate,  but  no 
C:  Reason 
trouble  locating  domestic  pats,  as  numbers  ot  feral  domestic 
cats  (e.  g.  from  abandoned  farms)  were  then  relatively  Sigh. 
-  61  - BL3:  2/BP3:  3 
C:  Fres  Ranae  P:  mat  Actor 
Normally  such  crossbreeding  would  be  prevented  by  'agFn1st'iFI 
C:  Reporter  +  Actor 
I;  ehaviour  k(;  orbett,  1979).  but  the  combination  of  low  wi"Mcat 
P:  mat 
numbers  and  a  high  density  of  feral  domestic  cats  may  have 
Coal 
reduced  e  ettectiveness  of  these  isolating  mechanisms, 
C:  Result 
allowing  significant  hybridization. 
BP3:  3  para.  s  11-12  (Odd  cats;  odd  colours) 
C:  Frea  FDirj  P:  ex  Existent  C:  Place 
From  time  to  time  there  are  stories  in  the  press,  on  radio 
C:  Matter 
and  television  about  large,  usually  blacZ,  leopard-  or  puma- 
Attribute  P:  rel 
sized  cats  roaming  the  British  count-r-y-s-l"re.  So  newsworthy  are 
Carrier  C:  Result 
these  fearsome  felines  that  they  have  earned  popular  names  such 
as  the  Surrey  Puma  and  the  Beast  of  Exmoor. 
Actor  P:  "mat"  Range 
Some  taF-e  the  view  that  these  mysterious  cats  are  really 
aliens  from  outer  space  who  have  transformed  themselve-s--l"nto 
pumas  so  that  they  can  observe  us  and  go  unnoticed  amo-n-g--M-e 
LModall  Actor  P:  mat  Range 
7ative  FaTn-a.  Unfortunately,  they  chose  the  wrong  side  of 
Token 
the  Atlantic  to  try  out  their  subtle  disguise.  Some  of  these 
P:  rel  [Modal]  Value 
cats,  but  very  feZ,  are  almost  certainly  "pets"q  whi'FF-Fa--ve 
been  released  to  tend  for  themselves  after  getting  too  big  for 
Phenomenon  P:  mental  C:  Time 
the  cat  =ap.  The  Surrey  Puma  was  sighted  over  several'years 
-  62- BP3:  3/BL3:  3 
+  (Modal]  P:  "mat"  C:  "Place"  C:  Time 
in  the  1960s  and  probably  falls  into  this  category.  This 
Ranp-e 
year  two  leopard  catsp  so  named  because  of  their  spots  not 
P:  mat  C:  Place  Token 
their  sizeq  were  found  in  Scotland  and  on  Dartmoor*  These 
P:  rel  ýModall  Value  C:  Reason 
were  detinitely  escapees  because  the  nearest  wild  leopard  cats 
are  found  in  India. 
BP3:  3  (cont)  para  14  (Odd  cats;  odd  coloursq  cont.  ) 
Ben  P:  "mat" 
- 
Ranae 
The  large  black  Kellas  cats  have  recei"v-e-U-much  popular 
C:  Role 
attention  as  being  a  species  of  catInew  to  science.  'gut, 
[Modal)  Token  P:  rel  Value 
without  any  doubt  these  animals  are  merely  hybrids  between 
+  P:  rel  Value  C:  Comp 
domestic  and  Scottish  wild  cats  M  are  no  bigger  than  a 
C:  Condition 
large  Scottish  wITU  cat.  If  domestic  cats  are  having  an  impact 
Senser  P:  ment  Phenomenon 
on  wild  cat  populations,  we  would  expect  even  mor--e-co-Tour 
C:  Time  Actor  P:  mat 
varieties  to  turn  up.  Only  the  other  day  Nigel  Easterbee  came 
Range  [Dir]  P:  - 
across  a  white  "wild"  cat  with  very  faint  sEripes,  it  will 
Nodall  -rel  Value  Token 
probably  not  be  long  betore  we  get  a  ginger  tom  or  a 
tortoiseshell. 
BL3:  3  para  44  (Odd  colours) 
Carrier  P:  -[Text]-rel 
Distinguishing  hybrids  from  domestic  cats  may  also  be 
Attrib  C:  Condition 
difficultp  especially  if  one  has  to  rely  on  non  morphometric 
-63- BL3:  3/BP3:  4 
Textl  Phenom 
characters  tor  preliminary  identitication.  For  exampleg  one 
P:  -  C:  Time  -ment  Value 
cat  in  our  sample  was  originally  thought  to  be  a  domestic  cat 
C:  Reason  +  C:  Time 
(because  of  a  basically  Slack  pelage)  butj  in  preliminary  runs 
P:  -  C:  Freq  -mat  SaXer 
of  FLDF,  was  constantly  'misclassif  Subsequent 
examination  of  other  characteristics  (e.  g.  intestine  length) 
P:  verb  Verbiaae  +  Range 
indicated  that  the  FLDF  result  was,  in  fact,  correct,  and  the 
P:  mat  C:  Role  Verbiage 
cat  was  reclassified  as  a  R'ySTIU.  The  doubtful  reliability  of 
P:  verb 
pelage  characters  as  a  guide  to  identifying  hybrids  was 
Sayer 
confirmed  by  crossbreeding  experiments,  in  which  hybrI'r's_w`i_tF7 
pelage  coiours  ranging  trom  mottled  tabby  to  completery-S  =a 
C:  Time  Range 
were  produced.  More  recently,  a  series  of  large  black  cats 
C:  Reporter 
trapped  or  shot  in  Morayshire  (see  e.  g.  Steele,  1985  r-or  a 
P:  -  C:  Quality  -mat  Value 
typical  press  account)  have  all  been  shown  to  be  almost 
C:  Means 
certainly  hybrids,  by  anatomical  measures  such  as  those  used 
C: 
r 
Reporter  C: 
_Reporte  R-er-F(Mils,  1986),  and  chromosome  Narkers  (D.  Fox,  pers. 
BP3:  4  paras  9-10  (Conclusion  of  skulls  report) 
Carrier  P:  rel  Attribute  C:  Means 
The  Scottish  wild  cat  does  seem  to  be  threatened  by 
+  [Dirl  Nex  Existent 
sation,  there  may  be  some  hope  for  our  only-w 
-  64  - Token  Nrel  Value 
feline.  A  sample  of  skulls  from  the  1910s  were  much  more 
similar  i-n  shape  to  the  pure-bred  wild  cats  of  the  last 
(Dirl  P:  rel  Value  To-  C:  Time 
century.  It  is  possible  that  now  the  Scottish  wild  cat 
-ken 
population  has  stabilisedl  hybridisation  with  domestic  cats  ig 
+  Actor  P:  mat  C:  Accom 
Fre-Tu-ce-e-U.  Or,  a  new  type  of  wild  cat  may  have  evolved  with  a 
Value 
mixture  of  wild  and  domestic  cat  features.  The  trouble  with 
P:  rel  Token 
skull  measurements  is  that  we  can  not  really  be  sure  w9at 
is  happening. 
Actor  P:  mat  Goal  C:  Accom 
Nigel  Easterbee  is  trying  to  sort  out  this  problem  with 
C:  Means 
Alexandra  Hubbard  by  looking  at  differences  in  the  DNA  of  wild, 
Actor  P:  -(Text]-mat  C:  AccomR 
domestic  and  hybrid  cats.  He  is  also  working  with  Richard 
C:  PurRose 
Boid  and  Steven  McCorist  to  look  at  genetic  markers  in  the 
(Dirl  P:  rel  Attrib  Carrier 
MoZr_37  cats,  It  should  be  possible  to  find  out  how  much 
interbreeding  has  been  going  on,  where  it  is  happening  and 
whether  there  are  any  pure-bred  wild  cats  left  in  ScoFTa_n_J_. 
"Actor"  P:  -  C:  Time  -mat  C:  Result 
The  work  has  only  just  begun  so  that  it  will  be  some  time 
before  we  know  the  extent  of  the  threat  to  the  Scottish  wild 
cat. 
BP3:  4  (cont)  para  15  (Conclusion) 
[Dirl  P;  rel  Attribute-Carrier 
it  is  critical  that  we  tind  out  exactly  what  is 
-65- BP3:  4/BL3:  4 
C:  Purpose 
Tiappening  to  the  Scottish  wild  cat  so  that,  it  necessary,  we 
can  prevent  its  extinction  by  gene  flow  rather  than  wa-st-137-g 
time  and  money  chasing  mythical  beasts  around  the  Brit-179- 
countrysi'Te-. 
BL3:  4  paras  52-54  (Conclusion) 
(Textj  P:  rel  Attrib  Actor  P:  mat 
what  future  changes  are  likely?  Numbers  of  'wildcats'  have 
C:  Time  C:  Reporte  C:  Comp 
increased  in  recent  years  kTaylor,  194b;  Jenkins,  1962),  as  has 
C:  Reporter 
afforestation  throughout  Scotland  kMcNeili,  in--U=  & 
+  Token 
Mackintosh,  1963;  MeVean  &  Lockie,  19b9),  and  the  two  events 
P:  rel  Value  Sayer  P:  verb  Verbiage 
are  correlated.  Our  results  sugges"t  that  Ia  kpossibly 
considerable)  part  of  the  apparent  increase  in  'wildcats'  is 
probably  not  due  to  'true'  wildcats  but  to  hybrids. 
(Text]  C:  Concession 
while  we  could  not  clearly  distinguish  recent  from 
[Dir]  P:  ex  Existent  [Dir] 
modern  'wildcats',  there  are  indications  ke.  g.  Figs  3  &7_9 
Table  IV)  that  modern  'wildcats'  maY  contain  a  smaller 
proportion  of  hybrids  than  recent  'wildcats'. 
. 
Sayer  (Text]  P:  verb  Verbiaae 
We  theretore  suggest  that  there.  may  be  a  slow  drift-7a=c 
towards  the  oid  kpure)  wildcat  type;  slow  because  of  the 
Phenomenon 
increased  opportunities  for  backcrossing.  Whether  'pure' 
P:  -  C:  Oual  -ment 
wildcats  will  ever  become  re-established  can  only  be 
-66- C:  Means  Actor 
determined  by  similar  future  studi-es-.  A  revision  or  the 
P:  mat 
analyses  reported  here  after,  sayY  20  years  or  so,  could  show 
Range 
whether  a  drift  back  had  continuedg  or  whether  the  'pure'  fo 
of  the  wildcat  is  effectively  extinct  in  Scotland. 
-  67- cpl:  1 
Field:  Computing  No.  1 
Popular  article:  "Cognitive  science  meets  the  biological  mind" 
(CP1) 
Learned  article:  "PDP  or  not  PDP:  Is  that  the  question?  "  (CU) 
Analogous  passages 
CPl:  l  paras  1-2  (Introduction) 
Sayer  P:  verb  Verbiage 
The  Chinese  philosopher  Seng-Ts'an  wrote:  "it  you  work  on  your- 
mind  with  your  mind,  how  can  you  avoid  an  immense  amount  of 
(Modal]  (Text]  Token  P:  rel  Value 
confusion7"  Perhaps,  then,  that  contusion  is  the  inevitable 
Senser  P:  ment 
lot  of  cognitive---scl-ence.  Cognitive  scientists  try  to 
Phenomenon 
understand  the  mind  --  what  it  is,  how  it  works  and  how  we  c3-n 
Possessor  P:  rel  Possessed 
model  it.  We  have  no  choice  but  to  use  our  minds  to 
-  (Modal]  (Text]  Actor  P:  mat  C:  Quality 
study  the  mind.  Perhaps,  though,  we  have  relied  too  much 
Range  C:  Comp 
on  an  intuitive  understanding  of  how  the  mind  works,  as  it  we 
could  turn  our  eyes  inwards  to  mind,  to  discover  our  own 
Token  P:  rel  Value 
cognitive  proce  Cognitive  science  is  an  alliance 
disciplines  --  philosophy,  psychology  and  linguistics,  to  name 
+  Range  P:  "mat"  C:  Place 
a  few.  Fu-Fil-tý  is  centred  on  the  relatively  new  discipline 
C:  Accom  Actor  P:  mat  Range 
or  Artificial  Intelligen  With  Alp  it  shares  the  aim  o"f 
trying  to  construct  computers  and  computer  programs  that  do  the 
sorts  of  things  that  minil-s-36. 
Actor  P:  mat  C:  Place 
Two  distinct  traditions  are  emerging  in  cognitive  science. 
Actor 
Oneq  which  for  convenience  I  shall  call  the  "mind's  eye 
-  68  - CP1:  1/CL1:  1 
r 
P:  mat  RanRe 
approach',  accepts  many  ot  our  intuitive  ideas  about  ho-w--M-e 
Range  P:  "mat"  C:  Place 
mind  works.  The  other  is  based  on  a  new  approach  to  designing 
Actor  P:  mat 
computers,  known  as  "connecHo-nil'-s-7.  This  newer  approach  may 
Ben  Range 
Uable  us  to  construct  models  of  the  mind  that  are  sli'-MiTa'rin 
form  to  the  brain's  own  network  of  neurons. 
CL1:  1  paras  1-2  (Introduction) 
0.  Introduction 
Token 
PDP  (Parallel  Distributed  Processingg  a.  k.  a.  Connectionism) 
P:  rel  Value  Possessor  P:  rel 
is  a  hot  topic  in  cognitive  science.  It  has 
Possessed 
vehement  supporters  (e.  g.  SmolenskY  Lforthcomingj)  an2--eq--ua=y 
vehement  detractors  (Fodor  and  Pylyshyn  L1988J,  Pinker--an-9- 
C:  Place  Sayer  P:  verb  Verbiage 
Prince  L1988J).  1-n-7-wTa-ft-7ollows  I  shall  suggest  that  much 
of  this  debate  has  the  character  of  a  (simulated)  storm  in  a- 
(Style]  Sayer  P:  verb  Verbia5e 
(virtual7  teacup.  In  short,  I  suggest  that  -PDP  or  not 
PDP-  is  not  the  qg-F-s-tio-n. 
Token  P:  rel  Value  [Textj  Sayer 
My  strategy  will  be  as  follows.  First  ksection  1),  1 
P:  verb  Verbiage  +  P:  verb 
sk-e-FEW-Fge  broad  outlines  of  PDP-style  approaches  and  report  a" 
Verbiage  LTextj  Senser  P:  ment  Phenomenon 
simple  example.  Then  (section  2)  1  focus  on  a  recent 
C:  Reporter  [Text] 
critique  of  PDP  mo3--e1-s-CF1'nker  and  Prince  L19MM*  Finally, 
Sayer  P:  verb  Verbiage 
(sections  3  and  4)  1  propose  a  more  ecumenical  picture  of  the 
-  69  - CL1:  1/CP1:  2 
possible  relations  between  PDP-style  and  classical  models. 
CP1:  2  paras  3-7  (The  "smell"  of  intelligence) 
Carrier  P:  rel  Attrib  C:  Time 
The  mind's  eye  approach  was  prominent  in  the  late  1960s  anU- 
Senser  P:  "ment"  Phenomenon 
through  the  1970s.  It  focuses  on  tasks  that  we 
intuitively  consider  to  be  interesting  examples  of  reasoning 
Possessor  P:  rel  Possessed 
and  thinFir-ng.  These  cognitive  achievements  include  playing 
chess  and  other  games,  understanding  stories,  planning, 
Value 
pro=em-solving  and  scientific  creFtivity.  Striking 
[Modal] 
achievements  indeed. 
Actor  P:  mat  Range 
ResearcFe-rs-Je-Tilsed  programs  that  did  well  at  individual  tas 
Actor  P:  mat  Range  C:  Quality  Actor 
Computers  played  chess  at  a  level  close  to  world-class;  they 
P:  mat  Range  Senser  P:  ment 
re;  T'lscovered  one  of  Kepler's  laws  and  Ohm's  law.  They  nt 
Phenomenon  C:  Purpose 
to  re-use  successful  planning  strategies  to  meet  new  demands. 
Sayer  P:  verb  Verbiage 
They  could-answer  questions  about  the  stated  implications  of 
(Text  Carrier  P:  rel  Attrib  Possessor 
stories.  Yet  something  seemed  to  be  miss-17-g.  The 
P:  rel  Possessed 
programmed  computers  lacked  the  smell  of  real  intelligence. 
Actor  P:  mat  Range  C:  Qual  +  Actor 
They  could  perform  only  a  few  tasks  well.  -  And  they 
P:  mat  Range  C:  Means  +  (Text] 
performed  these  tasks  in  a  somewhat  inflexible  way,  9nd  so 
P:  mat  Ranze 
maae  aDSura  errors  wnxcn  cast  doubt  on  the  claim  that  they 
-  70- were  illuminating  the  nature  of  human  thou-g=t. 
Actor  P:  mat  C:  Means 
The  mind's  eye  approach  may  err  by  placing  too  much  faith  in 
Sayer  P:  verb 
our  intuitive  view  of  tge--mi"n-i-J.  Many  ot  the  programs  echo 
Verbiage  [Text] 
our  common-sense  understanding  of  mental-states.  For  instance, 
Actor  P:  mat  Range 
a  researcher  might  write  a  program  that  tried  to  model  the  way 
Actor  P:  mat 
motivations  and  beliefs  interact.  Such  a  program  might  isolYt-e 
Goal 
two  sets  ot  entities,  one  labelled  "desires"  and  the  other 
+  P:  mat  Range  C:  Place  Actor 
"beliefs".  and  allow  interactions  between-Me  -two.  Such  an 
P:  mat  Range 
approach  follows  our  common-sense  explanations  of  our  actions. 
Sayer  C:  Freý  P:  verb  Verbiaae  C:  Means 
We  normally  explain  an  action  by  referring  to  a  complex 
[Text)  Saver  P:  verb 
interplay  of  beliefs  and  desires.  For  exampie,  we  say 
Verbiage 
Ma-t  Jane  went  up  to  the  bar  because  she  wanted  a  pint  and 
+  Senser 
believed  that  she  could  buy  one  at  the  baF.  But  this  approach 
P:  "ment"  Phenomenon 
assumes  that  we  can  more  or  less  directly  translate  belie 
and  desires  into  a  description  of  relationships  between 
neurons. 
rText)  P:  ment  Phenomenon 
Why  suppose  that  the  natural  way  of  understanding  our 
own  (and  others')  mental  states  should  prove  a  powerful  mod-e= 
Token 
on  which  to  base  a  scientific  theory  of  mind7  Talk  about 
-  71- P:  rel  Value  C:  Oualitx 
beliefs  and  desires  is  a  recent  development  in  evolutionary 
Attribute 
terms,  geared  no  doubt  t6  smoothing  our  daily  social 
C:  Condition 
interaMio-ns.  Even  if  it  gives  an  adequate  description  of 
Actor  P:  mat  Range 
behaviour,  such  talk  need  not  give  an  accurate  account  of  the- 
Possessor  (Text) 
computational  structure  underlying  behavioU-r.  thus 
P;  rel  Possessed  (Txt) 
have  cause  to  be  suspicious  of  the  mind's  eye  approa-c"Fie  RIO-W 
Pi-  Actor  -mat 
el-s-e  might  a  computational  investigation  proceed? 
Value  P:  rel  Token 
one  alternative  is  to  adopt  an  approach  that  concentrates  on 
Actor 
more  primitive  biological  achievements.  American  high-schoor- 
P:  mat  Ran  C:  Role 
yearbooks  single  ou  a  ew  individuals  as  possessin-g--tge-  kinds 
of  traits  required  for  future  success  ("The  person  most  likery' 
C:  Place  Carrier 
to...  "T7.  In  the  biological  yearbook,  the  list  of  star 
P:  rel  Attrib  Possessor  P:  rel  Possessed 
q=uies  is  revealing.  It  includes  processing-TO 
integrating  information  from  the  senses,  fine  sensory,  motor 
and  spatial  skills,  and  the  capacity  of  the  senses  to  cope  ; U'ith 
Actor  P:  mat  Range 
inconsistent  data.  The-most  basi-c-TIT-M-rms  must  solve  many  of 
Actor  P:  mat  Range 
these  problems.  Hamsters  and  even  slugs  solve  some  of  them. 
Carrier  P:  rel  Attribute  C:  Comp 
Such  achievements  are  not  as  intuitively  "cognitive"  as  chess 
I 
+  Possessed  P:  rel 
playing  and  the-=e.  But  the  secret  of  real  intelligence  may 
-  72  - CP1:  2/CLI:  2 
C:  Place 
be  contained  in  lessons  that  humble  creatures  can  teach  us. 
Carrier  P:  rel  Attribute 
Our  ability  to  reason  may  be  due  to  an  underlying  form  of 
computation  that  evolved  to  solve  basic  progre-Es. 
CL1:  2  paras  34-35  (The  nature  of  intelligence) 
Actor  (Text]  P:  mat  Range 
Mixed  models  thus  require  multiplex  forms  of  psychological/ 
Phenomenon 
computational  explanation.  Not  just  different  cognitiv-e--tas-IF-s, 
C:  Time  P:  ment  Attrib 
but  different  aspects  of  the  same  task  now  look  in  need 
C:  "Spatial" 
of  different  kinds  of  computational  explanation.  otar  as  ' 
human  beings  are  required  to  negotiate  some  truly  rule-goverMe7d 
Token 
problem  domains  (e.  g.  chess,  languagel  mathematics)  some  fo 
P:  rel  Value 
of  mixed  model  may  well  be  nature's  most  effective  solution: 
Carrier 
The  apparent  success  of  thoroughly  soft  PDP  systems  in 
negotiating  some  such  domains  (e.  g.  the  model  of  past-tense 
P:  rel  Attribute 
acquisition)  may  be  due  to  the  presence  of  a  concealed  'bolt=- 
(Text]  C:  "Place" 
on'  symbol-processing  unit  --  us!  'Thus  in  the  past  tense 
Ben  P:  mat  Range 
acquisition,  model,  the  system  received  stems  and  then  inflect9d 
C:  Reason 
versions  because  we  chose  to  divide  the  verbs  up  like  that. 
Sayer.  P:  verb  Verbia5e  Attribute 
Pinker  and  Prince  describe  this  choice  as  relying  on  'inF71-FirVe 
(Text]  C:  QualitV  Possessor 
protolinguistieg'.  So  in  that  sensel  even  the  Rumelhart  a77d 
-73- P:  rel  Possessed  fTextj 
McClelland  system  has  a  bolt-on  symbolic  componentl  At  anY 
C:  Condition  [Textj 
rate,  if  mixed  models  are  (for  whatever  reason)  reqUired,  then 
Possessor  P:  rel 
the  consequences  must  inFlude: 
Possessed 
1.  The  rejection  of  the  claim  that  any  model  exhibiting 
classical  componential  structure  is  a  mere  implementation 
of  a  classical  theory. 
2.  The  rejection  of  the  claim  that  any  classical  account 
is  at  best  an  approximation  to  a  correct  PDP-based 
account. 
FText1  Range  P:  "mat"  C:  "Place" 
Instead,  correct  explanations  must  be  geared  to  the  virtual 
machine  responsiGle  for  particular  aspects  of,  task-performan 
Carrier  P:  rel  Attrib  (Modal]  (Dirl  P:  rel 
All  of  which  is  nicely  ecumenical  I'm  sure.  It  would  F-e 
Attribute  LText]  Carrier 
7o__rir_ng,  however,  to  close  without  making  at  least  one 
[P:  ment  Phenomenon  C:  Purpose 
inflammatory  claim.  kSee  Clark  ktortRcoming)  tor  an 
Value 
extended  development  of  all  this.  )  The  power  behind  our  gross 
symbol  processing  capacities  --  the  factor  (or  one  factor) 
P:  rel 
which  makes  us  thinkers  and  e.  g.  SHRDLU  not  --  may  well  be 
Token 
the  subsymbolic,  pattern-matching  power  ot  something  like  a-FDP 
[Dir)  P:  ex  Existent 
mechanism  operating  MEN  us,  There  is  a  strong  intuition 
that  manipulating  gross  symbolic  structure  models  the  form  _oT_ 
Verbi- 
some  of  our  thought  but  somehow  leaves  out  the  content.  Me- 
-age  P:  -  C: 
_ 
Freq  -verb  C:  Means 
intuition  is  otten  put  by  saying  that  such  programs  have 
no  understanding  ot  what  the  symbol  manipulations  mean; 
-74- tiodall  rTextI  Token  P:  rel  Value 
Perhaps,  then,  our  notion  of  understanding  involves  the  ideas 
of  spontaneously  seeing  patternsl  spotting  similarities, 
[Verbiage  P:  -C:  Qualit 
shading  meanings  and  so  on  kThis  pos  most  stroKgTy 
-verb  C:  Place  C:  Matter 
advanced  in  Hofstader  (1985).  )  Of  the  two  'modes  of  thoug 
(Dirl  P:  rel  Token 
treated  in  this  p3per,  it  would  seem  the  PDP  mode  is  in  some 
Actor  (Modalj  P:  "mat"  Range 
sense  primary.  Trils  certainly  tits  our  normal  usage. 
Act-  P:  mat  -or  Range  Ben 
We  allow  (many  of  us)  thoughts  of  some  kind  to  lower  animals, 
who  are  plausibly  seen  as  advanced  and  complex  PDP  ma-cEl"In-es  Olo 
have  not  yet  developed  our  capacities  with  symbolic 
(Text]  Actor  P:  mat  Range  Ben 
representations.  Yet  we  deny  thoughts  to  BACON  and 
SHRDLUp  programs  which  certainly  manipulate  gross  symEo-Tic 
representations,  but  which  lack  any  rich  pattern  matcFTI'n_g 
substructure. 
C:  Condition  [Text]  Actor  P:  mat  Range 
If  this  picture  is  correct,  then  we  should  maintain  a  dual 
- 
ýTextl  Sensr 
thesis  concerning  explanation  and  instantiativon.  hat  is,  we 
P:  ment  Phenomenon... 
should  hold  that 
(i)  Good  psychological  explanations  will  often  involve 
mixed  models  and  hence  wTMI7r_e_q_ur_r_e-  analysis  in  both  PDP 
and  classical  (symbol-manipulating)  terms. 
+  Senser  P:  -  (Text]  -ment 
But  we  may  also  hold 
Phenomenon 
(ii)  that  the  instantiation  of  any  contentful-psychologil-cal 
state  requires  not  j.  2st  the  manipulation  of  gross  symbolic 
structures  but  also  access  to  the  output  of  a  powerful 
subsymbolic  processor. 
-  75- CL1:  2/CP1:  3 
Actor  P:  mat  Ran&e 
The  Virtual  Symbol  Processor  provides  guidance  and  Fligour; 
Actor  P:  mat  Range 
the  PDP  substrate  provid9s  the  tiuidity  and  inspiration  witholit 
C:  Reporter 
which  symbol  processing  is  but  an  empty  shell.  In  the  words 
Kant  never  used: 
Carrier  P:  rel  Attrib 
Subsymbolic  processing  withouE  symbolic  guidance  is  bli'O; 
Carrier  P:  rel  Attrib 
ymF3ol-i-cprocessing  without  subsymbolic  support  is  empty. 
CP1:  3  paras  8-12  (Description/Advantages  of  PDP) 
Token 
Neural  networks,  ot  the  kind  tound  in  slugs,  hamsters,  monkeys 
P:  rel  Value 
and  humans,  are  vast  parallel  neEworks  of  richly 
C: 
interconnected  but  relatively  slow  and  simple  processors  (_NeU 
Reýorter  Carrier 
Scientist,  lb  July  1987,  p  54).  The  relative  slowness  of  the 
P:  rel  Attrib  C:  Means 
individual  processors  (neurons)  is  offset  by  having  them  w3-rk 
in  a  kind  of  cooperative  parallelism  on  the  tasks  at--rian7-. 
Actor  P:  "mat"  Goal 
A  useful  analogý  captures  some  of  the  flavour  of  this 
processing:  the  way  commodity  prices  are  tixed  in  an  open 
C:  Place  Act  P:  mat  Range 
market.  In  such  a-mar-Ze-t  we  find  only  the  local 
C:  Concession 
interactions  of  buying  and  selling,  albeit  a  large  number  of 
Actor  P:  mat  Goal 
F-em.  Local  constraints  govern  each  single  such  interaction  -- 
how  much  the  buyer  wants  the  product,  how  badly  the  seller  ig- 
(Text)  C:  Result 
in  need  of  buyers  and  so  on.  However,  as  a  result  of  these 
-  76- Actor  P:  mat  C:  Place 
local  interacti3nst  the  s-ystem  as  a  whole  settles  into  a 
C:  AccomRaniment 
particular  state  of  supply  and  demand  with  each  trader 
C:  Time 
responding  to  the  activities  of  all  the  reg-t.  At  this  point 
Sayer  P:  verb  VerbiaRe 
we  can  say  that  the  system  has  "relaxed"  into  a  solution  to 
a  global  problem  of  price  fixationt  courtesy  of  all  these  lo  1 
Token  P:  rel  Value 
interaFE"i"on-s.  Vision  and  sensori:  motor  control  are  prime 
examples  of  the  usefulness  of  organising  networks  in  paraller 
cooperation. 
Actor  P:  mat  Range 
Such  networks  can  perform  complex  tasks,  such  as  coordinatinj- 
C:  ýual  C:  Place 
movement  with  sensory  inputs  from  our  eyes,  quickly. 
Coal  P:  mat  C:  Purpose 
model,  each  neuron  (or  group  of  neurons)  is  primed  to  respond 
Range  P:  .  (Text)  -mat  C:  Place 
to  certain  inpu  These  neurons  are  also  linked  to  other 
Actor 
neurons,  each  tied  to  its  own  type  of  content.  Neurons  with 
P:  mat  Ranae  C:  Result 
compatible  contents  form  inhibitory  links,  reducing  the 
C:  Means  Actor  P:  "mat" 
likelihood  that  either  wi=  In  this  way  we  build  u5 
Ranpe 
a  global  pattern  of  activation  which  does  its  best  to  respect 
Goal 
all  the  local  constraints  on  the  contents  of  the  scene.  The 
P:  mat  C:  Means 
computational  work  is  done  by  the  overall  patterns  of 
activation  ot  these  simple  process  ng  unitsq  or  neurons. 
-  77  - How  to  function  well  without  data 
Actor  P:  mat  Range 
Parallel  networks  or  "connection  machines"  yield  a  number  ot 
C:  Time 
important  benefits  when  we  are  building  computer  models  of 
Value  P:  rel  Token 
"grace  u  biological  intelligence.  The  first  of  these  is  e  =u 
Token  P:  rel  Value 
degradation".  This  is  the  capacity  to  function  plausibl7- 
well  despite  the  absence  of  what,  on  a  more  conventional 
C:  Time 
computer,  would  amount  to  adequate  U-Ma.  When  the  system 
Actor 
receives  part  of  a  pattZrn  it  knows,  the  excitatory  and 
P:  mat  Goal 
inhibitory  connections  between  units  complete  the  pattern. 
Actor  P:  mat  Goal  C:  Condition 
The  network  can  complete  the  pattern  even  it  we  in-cTu7e  -some 
Actor  P:  -  (Text] 
incorrect  or  inconsiste-n-t-Uata.  Such  a  ne-E-wo-rF  can  also 
-mat  C:  Condition 
continue  to  function  if  it  loses  some  of  the  processing  units, 
C:  Reason 
for  no  individual  set  of  units  is  vital  to  complete  the 
C:  Place  Token  P:  rel  Value 
pattern'.  In  our  earlier  example  this  wo-uM  correspond  to  the 
overall  market's  capacity  to  tolerate  the  loss  of  a  few  loca= 
trading  interactions  without  affecting  the  overall  picture  oT- 
[Text]  C:  Place  Actor  P: 
supply  and  dei-naM.  Further,  in  the  natural  world,  anima  s  need 
"mat"  Range  C:  Condition 
to  make  quick  decisions  despite  messy  data  and  occasional 
Token  (Text]  P:  rel 
damage  to  the  hardware.  Graceful  degradation,  then,  makes 
-  78  - CP1:  3/CL1:  3 
Value 
biological  star  quality. 
Carrier  P:  rel  Attrib 
The  second  benefit  I  wish  to  mention  is  somewhat  more  elusivg-. 
Sayer  P:  verb  Target  Verbiage  Token  P:  rel  Val 
I  call  It  "informational  holism".  It  involves  M-e 
integration  of  much  of  t  stored  information  that  we 
(Text] 
intuitively  tend  to  see  as  separate,  discrete  lumps.  Thus- 
P:  ment  Phenomenon 
suppose  you  have  a  connectionist  (parallel)  network  dedicatezr 
Actor  P:  mat 
to  processing  intormation  about  shape.  The  network  would  store 
C:  Matter  C:  Role 
information  about  a  particular  shape  (say  a  rectangle)  as  a 
Range 
potential  pattern  of  activity  of  a  set  of  units.  These  unitg- 
P:  mat  C:  Place  C:  Place 
areMinked  to  other  units  in  the  recognition  of  shapes. 
CL1:  3  paras  3-5  (Description  of  PDP) 
1.  Parallel  Distributed  Processing 
Token  P:  rel  Value 
Parallel  Distributed  Processing  is  a  generic  term  covering  a 
class  of  models  exhibiting  a  variety  ot  algorithmic  torms. 
Value  P:  rel  Token 
What  these  forms  have  in  common  is  a  general  type  of 
Token 
architecture  and  a  set  of  properties.  The  type  of  aregitecture 
P:  rel  Value 
involves  a  large  number  of  simple  processing  units  connected  in 
parallel  by  a  network  of  excitatory  and  inhibatory  connections. 
Actor  P:  mat 
These  positively  or  negatively  weighted  connections  encode  (or 
-  79  - Range 
come  to  encode)  the  data  which  the  system  is  to  store  and 
C:  Place  Senser  P:  ment  Phenomenon 
deploy.  Tn  i7some  cases  we  may  conceive  each  individual  uni-t 
C:  Role 
as  representing  a  primitive  hypothesis  about  some  target 
Actor  P:  mat  C:  Time 
domain.  The  unit  fires  when  it  'believes'  the  hypothes"11771"-s 
Range  P:  - 
true.  Two  units  which  stand  for  contradictory  hypotheses  may 
rTextI  -mat  C:  Means  C:  Cond 
then  be  linked  by  a  negatively  weighted  connectioN.  TF  -one 
Actor-P:  mat  - 
Goal  Ran  e 
fires,  it  will  tend  to  inhibit  t=e  otE-er.  Mutually 
P:  mat  Actor 
supporting  hypotheses  may  be  linked  by  a  positively  weighted 
.  Actor  [Text]  P:  mat  Ran  e 
(excitatory)  coFF-e-c-til-o-n.  TH-e=inks  thus  allow  the  individual 
C:  Result 
units  to  excite  and  inhibit  each  other  in  a  systematic  manneF_. 
Token  P:  rel  C:  Qual  Value 
The  state  of  a  unit  at  a  given  time  will  depend,  in  part,  on 
+  Goal 
the  state  of  all  the  units  to  which  it  is  IT= 
.  And  those 
LTextj  P:  mat  Actor 
units,  in  turn,  will  be  influenced  by  all  the  units  to  which 
Actor 
they  are  linke;  T.  An  iterative  process  of  mutual  adjustment  of 
P:  mat  C:  Time  Tarvet 
response  ensues  until  a  'communal  decision'  is  reac  This 
P:  -  C:  Freq  -verb  Verbiage 
process  is  sometimes  called  relg7ation. 
(Text]  P:  ment  Phenomenon 
To  take  an  example,  suppose  the  initial  state  of  activity  of 
the  units  is  a  direct  function  of  a  raw  perceptual  input  in  te 
-80- Goal  LToken  P:  rel  Value 
form  of  an  intensity  array.  'Eac-gluln--irlt  (this  is  a 
C:  Reason 
simplification  --  groups  ot  units  would  almost  certainly-ge  - 
j  P:  mat  C:  Purpose 
required)  is  primeT-to  respond  to  one  kind  of  feature  Un--s-u-cw- 
Senser  P:  -  (Text]  ýTextl  -ment  Phenomenon 
an  array.  'It  must  also,  however,  listen  to  the  'opii7ion-s-r- 
C:  Time  Act 
of  any  other  units  to  which  it  is  connected.  In  due  course  thg 
P:  mat  C:  "Place" 
global  network  should  relax  into  a  communal,  internally 
Token  P:  rel  Value 
consistent  decision.  This  will  amount  to  an  interpretation  oIf 
C:  Ouality  C:  Cond 
17-e  intensity  array  in  terms  ultimately  of  a  3.  D  scene.  T=t  -e 
Actor_ 
connections  between  the  units  have  been  well  cHosen,  the  system 
P:  -  CC:  FreqI  "mat"  Range  Attribute 
ould  kotten)  get  it  right. 
Value  [Text]  P:  rel  Token 
The  essentia  po  nt  to  note,  t  en,  is  t  at  connection  s 
machines  (as  I  shall  use  the  terin)  are  not  just  vast  parallel 
Token  P:  rel  Value  (Text]  Value 
processors.  73-r-allelism  alone  is  not  enough.  Rather,  what 
P:  rel  Token 
counts  is  a  process  or-cooperative  group  decision. 
Actor  P:  mat  tC:  Means 
Cooperative  algorithms  work  to  achieve  (by  a  process  of 
j  Ranae 
iterative  adjustment)  an  interpretation  which  respects 
Carrier  P:  rel 
constraints  between  neighbouring  e19-m-ents.  Cooperation  is 
[Textj  Attrib  C:  Comparison 
therefore  localp  whereas  the  emergent  order  (the  simultaneous 
satistaction  ot  a  iarge  nUMber  ot  such  constraints)  is  gLobal. 
-81  - Value  ,  P:  rel  Tok 
A  homely  example  (which  I  first  heard  from  J.  Stone)  I's--TtRat 
C:  Place  Ranae 
of  the  open  market  place,  Here  global  patterns  of  supply 
P:  mat  Actor 
and  demand  are  established  by  local  interactions  of  bu_y1'_n_g__an_U 
Goal  P:  -  [Text]  -mat 
seIT3"_n`g.  Overall  knowledge  of  demand  is  -thus  distributed 
C:  Place  +  Goal  C:  Place 
amongst  buyers  and  overall  control  of  supply  amongst  suppliers. 
CL1:  3  (cont)  para  8  (Advantages  of  PDP) 
Token  P:  rel 
The  way  of  encoding  and  retrieving  specific  informatio-n-re-s-u=ts 
Value  Token 
in  a  functional  correlate  of  prototype-based  reasoniNg.  T71-s 
P:  rel  [Modal]  Value 
is,  in  tact,  a  rather  general  property  of  PDP-style 
Actor  P:  mat  Range 
approaches;  they  exhibit  behaviour  which,  taken  at  face  value, 
might  seem  strongly  suggestive  of  a  reliance  on  some  special 
mechanism  aimed  at  the  generation  and  storage  of  explicit 
hypotheses  or  rules  concerning  the  central  structures  of  a 
+  (Modal]  Range  P:  mat  +  Goal 
domain.  But  in  fact  no  special  mechanism  is  required  and  the 
P:  -  C:  ýuality  -  mat  C:  Quality 
hypotheses  are  not  explicitly  stored,  at  least  not  in  any 
[Dir]  P:  rel  (Modal]  Attrib  Carrier 
normal  sense.  it  is  perhaps  misleading  to  say  that  EM-e 
(Txt] 
network  does  not  in  some  sense  learn  and  deploy  the  r7ales.  For 
Carr  P:  rel  Attrib  C:  Quality 
T1`E___Uecomes  structured  in  a  way  which  makes  it  yield  outputs 
which  --  in  a  nicely  flexible  manner  tend  to  'conform  to  Me 
C:  "Spatial" 
r=.  Insofar  as  rules  can  ever  be  stored  inside  a  head,  or  a CL1:  3/CP1:  4 
Token  C:  Time  P:  -  _(Modal]  -rel  Value 
mechanismp  this  still  seems  to  me  to  amount  to  a  version 
Attribute  ýTextl  P:  rel  Carrier 
of  such  storage.  What  is  interesting,  however,  is  that  silch 
rules  depend  on  no  special  mechanism  ot  rule-generation  and 
storage  and  are  represented  in  a  manner  which  makes  them 
(Dirl 
extremely  flexible  and  sensitive  to  contextual  nuan  it 
P:  rel  C:  Quality  Token 
is  in  this  sense  that; 
distributed  models...  provide  alternatives  to  a  varietyv-o7- 
models  that  postulate  abstract  summary  representations  such 
as  prototypes,  ***  semantic  memory  representations,  or  even 
linguistic  rules. 
C:  ReEorter 
McClelland,  Rumelhart  and  the  PDP  Research  Group  (1986) 
Vol.  II,  p.  267. 
CP1:  4  para  14  (Inadequacy  of  PDP  model) 
C:  Condition 
If  the  human  mind  is  really  a  kind  of  connectionist  machine, 
Phenomenon  P:  ý-  (Text)  -ment  C:  Time  C:  Comparison 
it  does  nonetheless  look,  at  times,  much  more  like  a 
traditional,  seriall  computerl  processing  information  a  bit  at 
C:  "Place"  Actor  P:  mat  C:  Quality 
a  time'.  Yn-conscious  reasoning  we  seeE  to  move  step  by  step 
C:  "Place" 
through  sequential  operations  on  entities  rather  like 
C:  Quality  Verbiage 
sentences,  following  explicit  ru  theory  which  attempts 
P:  -  C:  Time  -verb  Sayer_ 
to  account  for  this  phenomenon  was  recently  propounded  by  two 
of  the  leading  lights  in  this  field,  David  Rumelhart  and  James 
McClelland  of  the  University  of  CaliforniL 
SaXer  Nverb  Verb- 
lhey  suggest  that 
-83- CP1:  4/CL1:  4 
in  the  case  of  a  few  evolutionary  recent  achievements  the  hum9n 
mind  simulates  a  serial  computery  even  though  it  is  really  a 
Carrier  Nrel  Attrib 
connectionist  ma-Mine.  The  notion  of  simulation  is  familiar  to 
+  P:  mat  Ran5e 
computer  scientists,  but  needs  to  be  treated  with  some  care 
Coal  [Text]  P:  mat 
T7er-e.  A  standard  digital  computeF,  for  example,  can  be  set  u-p 
C:  Purpose 
to  compile  programs  from  instructions  written  in  a  high-lever- 
-r- 
[Textj  Actor  P:  mat  Range 
computer  language  such  as  Lisp.  That  is,  it  simulates  a 
different  kind  of  machine  --  one  specifically  designed  for  t 
+  [Text]  P:  -  Actor 
basic  operations  of  Lisp.  -  But  how  could  a 
-mat  Rang 
connectionist  brain  simulate  a  radically  different  kind  of 
machini;? 
CL1:  4  paras  9-10  (Inadequacy  of  PDP  model) 
Value  Token  Actor  p:  _ýModalj  -mat 
So  much  for  the  good  new7.  YD-P-models  do  indeed  seem  to 
Range 
provide  an  alternative  to  classical  models  involving  special 
mechanisms  of  rule-generation  and  storage. 
C:  Time  Token  Range 
Now  tor  the"T377  news.  Psychologically  realistic  models  of 
C:  Reporter 
our  performance  of  some  Easks,  according  to  recent  critiques, 
P:  mat  C:  Means 
can  be  obtained  anly  by  positing  something  like  a  classical 
(Text]  Value 
mechanism  of  rule-generation  and  storage.  Hence  a  dilemma: 
-84- CL1:  4/CPI:  5 
Token 
Insofar  as  PDP  models  offer  a  distinct  alternative  to  classi  1 
ones,  they  must  be  inadequa  e;  insofar  as  they  may  be  adequate, 
they  must  turn  out  to  be  mere  implementations  of  classical 
models. 
CP1:  5  paras  16-17  (Conclusion) 
Value 
The  intriguing  answer  suggested  by  McClelland  and  Rumelhart 
P:  rel  Token 
is  that  the  brain  uses  external  symbols  located  in  the  rear 
ITxt] 
world  to  augment  its  internal  capacity  to  process  symbols.  For 
P:  "mat"  Range 
example,  take  a  conscious  skill  such  as  complex  multi- 
Tg Te 
Sa  er  P:  verb  Verbiage 
plication.  ey  suggest  that  we  can  solve  such  problems 
[Text] 
because  we  have  a  simple  capacity  to  complete  patterns.  For  -- 
C:  Condition  Actor  C:  Oual  P:  mat  Coal 
example,  given  Jx7  as  input  we  sim5ly  complete  the  patte 
,eP:  mat  C:  Place  Rang  C:  Accompaniment 
to  49  This  ability  is  combined  with  a  capacity  tO  provide 
external  symbols  for  bigger  problems  (for  example  777x777). 
Actor  LTextj  P:  mat  Rang  C:  "Place" 
We  then  deploy  our  basic  skills  in  a  series  of  operations 
C:  Accompaniment 
on.  these  external  symbolsq  recording  our  results  as  we  go 
Textj  Goal  P:  mat  Value 
aiong.  inus  ///x///  is  reduced  to  a  sequence  of  nine  simple- 
+  Verbiage  P:  verb 
connectionist-style  operations  of  Ix7  and  tne  result  read  ofr. 
-85- CPI:  5/CL1:  5 
Token  P:  rel 
The  first  tgree  such  operations  are  : 
Value 
777 
777 
=  and  so  on. 
Textl  C:  Reporter 
__ 
Senser  P:  ment 
Ultimatelyq  McClelland  and  Rumelhart  believe,  we  learn 
Phenomenon  +  C:  Means 
to  do  such  sums  "in  the  head",  but  only  by  creating  a  mental 
model  of  the  external  symbols  that  we  then  operate  on  in 
connectionist  style. 
C:  Condition  Token 
If  this  radical  conjecture  is  correct,  the  kind  of  explicit, 
conscious  reasoning  that  the  mind's  eye  approach  used  as  its 
P:  rel  (Modall 
model  of  the  unRerlying  architecture  of  Mought  is  really 
Value  Token  P:  rel  Value 
just  the  icing  on  the  cake.  It  is  a  piece  of  complex 
computational  acrobatics  that  enables  us  to  deal  with  a  few 
+  Token  P:  rel  Value 
recent  problemg.  And  it  depends  on  cognitive  resources 
C:  "Place" 
formed  in  response  to  a  differenE  set  of  n  To  an 
Token  P:  rel  Value  C: 
evolutionary  theorist  this  would  be  no  great  surpr'ise.  T-6 
"Place"  Actor  P:  "mat"  C:  Role 
many  cognitive  scientistsv  it  has  come  as  a  rev-e-ration. 
CL1:  5  paras  36-37  (Conclusion) 
5.  Conclusions 
Sayer  P:  verb  Verbiage 
Pinker  and  Prince  (19883  argue  that  PDP  models  will  in  gengr-al 
C:  Place 
be  inadequate  to  explain  high-level  cogniEion.  In  the  present 
-  86- Actor  P:  mat  Range 
paper  we  chose  to  accept  the  overall  thrust  of  their 
Sayer  P:.  verb  Verbiage 
specific  criticisms.  These  suggested-tT-eneed  for  more 
structure  within  any  PDP  model  of  past-tense  formation,  some 
capacity  for  labelling  and  variable-binding  and  the  use  of  a 
+  Verb-  Sayer  P:  verb  -ia&e 
control  structure.  But.  accepting-M717,  -we  argued,  need  not 
lead  us  to  conclude,  along  with  Pinker  and  Prince,  that  any 
improved  model  must  constitute  a  mere  implementation  of  a 
- 
(Text]  Actor  P:  mat  Range 
classical  theoiy.  In-stead,  we  developed  a  number  of 
C:  Purpose 
counter-examples  to  show  that  even  where  a  system  includes  a 
special  lexical,  rule-based  component,  the  overall  system  need 
by  no  means  constitute  a  mere  implementation  of  a  classical 
Token  P:  rel  Value  C:  Reason 
theor7.  This  is  so  because  (a)  the  classical  components 
can  call  and  access  powerful  and  distinctive  PDP  operations  o)7- 
matching,  search,  blending  and  generalisation  and  kb)  the 
developmental  process  behind  such  a  final  system  may  itself 
require  PDP-style  explanation. 
Token  [Modal]  P:  rel  (Modal]  Value 
PDP  or  not  PDP,  it  seems,  is  simply  not  the  question. 
Senser  C:  Condition 
Cognitive  science,  if  it  seeks  genuine  psychological  moders=o 
P:  ment  Phenomenon 
human  thought,  may  need  to  recognise  many  kinds  of  virtual 
C:  Condition 
cognitive  machine.  Even  if  we  restrict  our  interest  to  a 
Actor 
single  high-level  task  (e.  g.  past-tense  acquisition)  any  fuIT_ 
-  87  - P:  mat  Range 
and  satisfying  account  may  require  reterence  to  a  variety  of 
architectures  implicated  in  different  aspects  of  the  task. 
Carrier  P:  rel  Attrib 
Recognition  of  this  architectural  multiplicity  may  be  necessary 
C:  Condition 
if  cognitive  science  is  to  avoid  the  costly  and  unproductive 
polarisation  caricatured  in  the  dramatic  idiom  of  the  title. 
-  88  - CP2:  1 
Field:  Computing, 
of 
No.  2 
Popular  article:  Vision  leads  robots  from  the  factory"  (CP2) 
Learned  article:  "The  Viewpoint  Consistency  Constraint"  (CL2) 
Analogous  passages 
CP2:  1  paras  1-2  (Introduction) 
Phenomenon 
Industrial  robots  working  alongside  humans  on  an  assembly  line 
P:  ment  C:  Comparison 
look  as  it  they  could  perform  many  of  the  same  tasks  as 
(Modal]  Token  P:  rel  Value 
people.  in  fact,  most  industrial  robots  are  about  as 
dextrous  as  a  human  who  is  blind  and  deaf,  lacks  a  sense  of 
touch,  and  has  one  hand  tied  down  wrAle  working  with  a  pair-Of 
Token  P:  rel  Value  C:  Reason 
chopsticks.  Robots  are  useful  only  because  they  position 
themselves  accurately,  ready  to  receive  components  at  preci  y 
Range 
determined  positions  from  elaborate  feeder-s.  Most  of  the 
C:  mat  C:  "Place" 
investment  in  a  robot  is  spent  on  engineering  its  working  area 
C:  Contrast 
rather  than  on  the  machine. 
Range  P:  mat 
---C:  --Reason  Much  of  the  inherent  flexibility  of  a  robot  is  wasted  because 
Senser 
it  executes  only  a  programmed  sequence  of  motions.  Researchers 
P:  ment  Phenomenon 
all  over  the  world  want  to  tree  robots  from  this' 
Senser  P:  ment  Phenomenon 
constrairnt.  They  'want  to  equip  the-machines  with  mul7l-- 
fingered  hands,  provide  them  with  a  sense  of  touch  and  allow 
Actor 
them  to  measure  and  control  forces  precisely-.  Tt-le  most 
P:  mat  C:  "Place" 
dramatic  advances  in  robotics  may  come  from  providing  robots 
-  89  - CP2:  1/CL2:  1 
Actor 
w  "th  a  sense  of  sight.  The  ability  to  interpret  images  taken 
P:  mat  Range  C:  Result 
by  a  television  camera  would  enable  a  robot  to  work  more  M-ea 
C:  Quality 
human,  picking  up  pieces  from  any  position  or  orientation, 
performing  visual  inspections  and  recovering  from  inevitable 
accidents  or  errors  without  heip. 
CL2:  1  '  para  1  (Introduction) 
Value  P:  rel  Token 
A  fundamental  capability  of  human  vision  is  the  ability  to 
robustly  recoinize  objects  from  partial  and  locally  ambiguous 
C:  ComRarison 
UaMa.  As  with  most  problems  of  interest  to  artificial 
Range  P:  mat 
intelligence,  this  high  level  of  performance  is  achieved 
C:  Means 
through  the  use  of  large  amounts  of  domain-specific  knowleU_g_ej 
in  this  case  regarding  Visual  appearance  of  objects  and  their 
Phenom  P:  mental  C:  Purpose 
components.  Methods  are  known-Tor  representing  information 
regarding  visual  appearance  in  a  computer  with  a  high  degre  f 
C:  Comparison 
TIM  ity,  as-has  been  shown  by  the  success  of  computer  graphics 
(Text] 
in  generating  realistic  images  of  natural  scenes*  'However, 
Token  P:  rel  Value  C:  Accomp 
this  knowledge  itself  is  of  little  usg  without-ettective 
methods  tor  applying  the  constraints  implicit  in  the  kno  e  ge 
during  the  recognition  process. 
-90- CP2:  2 
CP2:  2 
. 
4-7  (Human  Vision) 
Actor 
The  ease  with  which  people  pertorm  common  visual  tasks  --  such 
as  raising  our  eyes  from  a  page  and  immediately  recognising  te 
P:  "mat"  Goal  C:  "Place" 
objects  in  our  surroundings  --  could  mislead  us  into 
(Mod] 
believing  that  perception  is  simple  and  straightforMa-Mo  I-n 
Token  P:  rel  Value 
fact,  human  vision  involves  a  large  number  of  highly 
specialised  modules  in  the  brain  that  have  developed  during 
- 
C:  Accouaniment 
long  period  of  biological  evolution.  Tn-addition  to  this 
Actor  P-.  mat  Ran&e 
biological  heritage,  each  person  accumulates  prodigious  amou  s 
of  information  about  the  look  of  common  ogjf-e-cts. 
Value 
one  reason  why  it  is  difficult  to  recognise  objects  visually 
P:  rel  Token 
Is  that  any  object  has  an  infinite  number  of  different 
images,  depending  on  variables  such  as  viewpoint  and  the 
(Text) 
position  and  characteristics  of  the  light  source  Un-at-dUition, 
Carrier  P:  rel  Attrib  C:  Result 
parts  of  the  object  may  be  hidden,  so  we  must  be  able  to 
[Modal]  Sens  P:  ment 
recognise  something  partially  in  =vew.  Fortunately  we  know 
Phenomenon  Senser  P:  - 
that  these  difficulties  are  not  insurmountable  We  ca7- 
C:  Freq  -ment  Phen  C:  Place  C:  2uality 
usually  recognise  objects  from  arbitrary  viewpoints  rapidly  and 
(Modal]  C:  Condition  [Dir] 
accurately.  Tfi  tact,  it  it  were  not  for  human  'vision,  it 
P:  rel  Value  Token 
is  unlikely  that  anyone  would  consider  solving  the  pro 
-91  - of  visual  recognition  with  a  comp 
C:  Reason 
Because  human  vision  motivates  our  study  of  machine  vision,  it 
P:  rel  Value  Token 
is  only  natural  that  we  should  look  to  biology  for  ideas  to 
(Modal]  Token  P:  -  C:  Temporal  -rel 
accomplish  this  task.  Fortunately,  vision  gas  long  been 
Value 
a  major  subject  of  psychological  and  neu  ophysiologica 
C:  Concession  Senser  P:  ment 
research.  Although  our  knowledge  is  incomplete,  we  R-n-ow 
Phenomenon  C:  Comp 
possibly  more  about  the  structure  of  the  visual  system  than  any 
other  component  of  the  human  braiR. 
Dirl  P:  rel  Value  Token 
it  is  tar  trom  obvious  how  the  brain  compares  know_I-_effg-e 
Value  P:  rel  Token 
of  an  object's  shape  to  its  image  A  basic  problem  is  that 
every  viewpoint  of  a  three-dimensional  object  results  in  a 
[Text]  Phenomenon 
different  two-dimensional  image.  For  example,  many  objects 
P:  ment  C:  ýualitx  C:  Place 
LOOK  entirely  ditterent  trom  the  back  compared  with  the 
[Dirl  P:  ex  C: 
T 
Freq  Existent 
Wront.  There  is  se  dom  a  single  feature,  visible  from  aIT 
[Text]  Act 
viewpoints,  that  identifies  an  o9'Jf_e-cte  on  the  other  handq  an 
P:  mat  C:  Quality  C:  "Accomp"' 
o6ject's  appearance  does  not  change  drastically  with  every 
- 
(Modal]  Actor  P:  mat  C:  Qual 
small  change  in  viewpoNt.  TE-fact,  many  features  stay  much 
C:  Place  Actor 
the  same  from  a  wide  range  of  viewpoints.  Such  stable  features 
in  an  image  ana  COMbInations  ot  ditterentq  stable  teatures 
-92- CP2:  2/CL2:  2 
P:  mat  Range  C:  Place 
identity  a  particular  object  from  all  possible  viewFo-ir-n-ts. 
CP2:  2  (cont)  para  14  (Viewpoint  consistency  constraint) 
C:  Time  Possessor  P:  rel  Possessed 
Before  we  recognise  an  object  we  have  no  idea  of  thg- 
EText]  Senser  P: 
viewpoint  from  which  we  will  see  its  image.  However,  we  do 
ment  Phenomenon 
know  that  each  object  in,  any  image  will  be  seen  from  one 
particular  viewpoint,  which  provides  a  powerful  constraint  oN- 
[Text] 
Me  possible  locations  of  the  object's  feaEures,  To  put  this 
C:  Condition 
another  way;  iF  we  use  some  of  the  image's  features  to 
(Text]  Token 
determine  the  viewpoint,  then  the  object's  other  features 
P:  rel  Value  Token 
must  be  consistent  with  that  vie7point'.  Any  initial  matches 
Between  edges  in  the  image  and  edges  of  the  computer  s  moder- 
P:  rel  Value  -  C:  Result 
are  only  partially  reliable,  so  it  produces  as  many  other 
close  matches  as  possible  to  confirm  its  initial  mat-c-Fe--s. 
CL2:  2  paras  2-3  (Human  vision;  of  also  para  1  above/ 
Viewpoint  consistency  constraint) 
C:  Place  Actor  P:  mat  Range 
In  this  paper,  we  examine  one  ot  the  central  constraints 
provided  by  Me  prior  three-dimensional  knowledge,  which  al  s 
us  to  relate  the  three-dimensional  structure  of  an  object  a 
. 
its  components  to  the  two-dimensional  spatial  structure  of  its 
C:  Comparison 
projection  in  aMn-Mage.  As  in  other  areas  of  artificial 
-93- Actor 
intelligence,  the  effective  application  of  such  a  strong 
P:  mat  C:  "Place" 
constraint  leags,  not  only  to  increased  robustness,  but  also  to 
a  large  reduction  in  the  search  space  that  must  be  explored 
VerbiaRe 
during  the  process  of  interpretatron.  particular 
P:  verb  C:  Means 
constraint  that  we  will  be  examining  can  be  stated  as  follows: 
The  viewpoint  consistency  constraint:  The  locations  oT-  = 
projected  model  features  in  an  image  must  be  consistent  with 
projection  from  a  single  viewpoint. 
Carrier  P:  rel  Attrib  Token 
The  ease  of  stating  this  constraint  is-  deceptive.  Me- 
P:  rel 
mathematical  and  practical  problems  of  implementing  it  have 
Value 
been  such  that  few  model-based  vision  systems  have  made  fulr- 
Senser  P:  ment  Phenomenon 
use  of  the  constra"i-n-t.  Some  systems  have  ignored  it 
C:  Qual  C:  "Time" 
altogether  while  others  have  used  loose  approximations  that 
(Text] 
discard  much  of  the  inherent  information  Fo-ntent  TFo-wever, 
Verbiage 
M-el"mportance  of  this  constraint  for  achieving  robust 
P:  -  C:  Qual  -verb  +,  Sayer  P:  verbal 
recogri-Firon  can  hardly  be  overstated,  and  we  will  argue 
Verbiage 
that  it  plays  a  central  role  in  most  instances  of  human  vi  1 
C:  Reason 
recognition.  Since  the  appearance  of  a  three-dimensional 
object  can  change  completely  as  it  is  projected  from  different 
Token 
viewpoints,  any  attempt  to  recognize  an  object  without 
-94- P:  rel 
appp  =1cation  of  the  viewpoint  consistency  constraint  will  end  Up 
Value 
ignoring  most  of  the  constraining  aspects  of  an  object's 
Carrier  P:  rel  Attribute 
spatial  structuF-e.  Low-level  vision  has  proved  unsuccesstul-at 
generating  stable,  unambiguous  features  that  themselves  provi;  Te 
. 
ýTextl  Act 
relaiable  discrimination  between  object  clg-sses*  However,  low- 
P:  mat  Range 
V-  level  vision  proviue-snot  only  the  identity  of  features,  such 
as  edges,  but  also  accurate  information  regarding  their 
[Dirl  P:  rel  Token 
location  in  the  I  image.  it  is 
_ 
this  large  quantity  of 
Value 
accurate  spatial  information  that  can  be  exploited  through 
application  of  the  viewpoint  consistency  con-s-EN'"a"Int. 
Actor  P:  "mat"  C:  "Place" 
A  second  area  of  bottom-up  image  analysis  has  focus-ea  upon 
C:  Time 
region  description,  making  use  of  properties  such  as  color  an;  T 
+-C:  Freq  C:  "Place"  Token 
texture.  ru--tonce  again,  in  themselves  these  region 
P:  rel  [Modal]  Value  C:  Accompaniment 
descriF-t-lrons  are  likely  to  be  of  little  use  without  a 
spatial  mapping  of  the  object  model  to  the  image  that  specifies 
which  regions  are  in  correspondence  to  specific  surfaces  of  e 
, 
[Text]  Token  *  P:  rel  C:  Freq  Value 
object.  Thus,  spatial  correspondenF-e  is  otten  pre- 
requisite  to  other  torms  ot  visual  matching  that  are  not 
explicitly  spatial  thems-eTv-es. 
-95- CP2:  3 
CP2:  3  paras  8-9  (Detection  of  "edges") 
Value 
The  simplest  example  of  the  identification  of  stable  features 
P:  rel  Token  Phen  P:  ment  C: 
is  the  detection  of  "edges"  in  an  image.  Edges  appear  in 
Place  Actor 
an  image  where  the  light  changes  intensity  suddenly.  Me-y 
P:  mat  C:  Place 
occur  at  the  boundary  between  an  object  and  ItS  background,  at 
sudden  Manges  in  surface  orientation  or  where  pigment  mark;  - 
Carrier  P:  rel  Attrib  C:  Place 
the  surface  of  an  objecF.  Edges  remain  visible  over  a  wide 
C:  Result 
range  of  different  lighting  conditions  so  they  counter  the 
Actor 
effects  of  changing  illumination.  Studies  of  the  early  stages 
P:  mat  Range 
of  visual  processing  in  MFEF917  show  that  human  vision  alsz; 
exploits  the  change  in  the  intensity  of  reflected  light  at  an 
edge  rather  than  the  light  reflected  from  each  side  of  the 
Possessor 
=ege.  None  of  the  numerous  computational  techniques  to  detect 
P:  rel  Poss- 
changes  in  intensity  and  form  edge-like  structures  had  a  very 
-essed  C:  ComDarison 
impressive  pertormance  compared  with  people's  ability  to 
ýTextl  Token 
identify  edges  in  a  photograpE.  Neverthelessq  the  detection  Of 
P:  rel  Value 
edges  is  the  most  common  method  to  identify  an  initial  set 
of  features  in  an  image  for  analysis. 
C:  Concession 
While  the  detection  of  edges  has  been  around  since  the  earlNe'st 
-96- CP2:  3/CL2:  3 
(Dirl  P:  ex  Existent 
days  of  computer  vision,  there  is  little  agreement  on  how  to 
Actor 
proceed  to  form  edges  into  more  complex  structures.  Human 
P:  mat  Range  C:  Matter  [Dir] 
vision  gives  some  Importgnt  clues  about  whalt-lto-73  ksee  Box, 
C:  Reason 
p54).  because  it  forms  spontaneous  groups  of  edge  segments  to 
Actor  P:  mat  Range 
identify  known  ZSje-cts.  A  computer  can  apply  the  same  metho 
C:  Result 
to  form  groups  and  match  them  tentatively  against  models  of  On 
object  in  its  memory. 
CL2:  3  para  7  (Detection  of  edges) 
2.1  Roberts 
Possessor  P:  rel 
The  seminal  work  of  Roberts  L22J  in  the  earýy  1960s  containe;  T- 
Possessed 
many  of  the  important  components  of  spatial  interpretation. 
Actor  P:  mat  C:  Accomp 
His  vision  syste-m-Tegan  with  the  detection  of  edges  from  a 
gray-scale  imageg  from  which  he  attempted  to  form  junctions  End 
Senser 
a  graph  of  connectivities  between  segments.  The  interpretation 
P:  ment  Phenomenon 
process  assumed  a  domain  of  rectangular  objects,  wedges,  and 
C:  Means 
pyrami  Based  on  topological  correspondences  between  parts 
Phenomenon 
of  the  objects  and  the  connectivity  graph,  sets  of  matches 
P:  ment  C:  Place 
were  hypothesized  between  points  in  the  image  and  points  oe 
Senser  P:  ment 
objecF.  His  method  for  performing  spatial  verification  assumed 
-  97  - CL2:  3/CP2:  4 
Phenomenon  +  P:  mat  Range 
a  particular  class  of  objects  and  required  seven  hypothesizeg- 
point-to-point  matches,  which  could  be  used  to  solve  for  vie;  -- 
Carrier 
point  and  internal  size  parameters  of  t  he  mo  dels.  The 
P:  rel  Attribute  +  Range 
resulting  solutIon  was  overconstraine  d  and  the  mean-square 
P:  mat  C:  Purpose  C:  Cone 
error  was  used  to  determine  acceptance  of  th  e  mateR.  Although 
Possessor  P:  rel 
_ 
specialized  to  restricted  domain  of  mod  elsv  these  methods  haT 
Possessed 
many  of  the  robustness  properties  necessary  for  the 
[Dirl  P:  rel  Attrib  Carr 
interpretation  of  real  i7nages.  It  is  unfo  rtunate  that 
this  work  was  poorly  incorporated  in  much  subsequent  computer 
vision  research. 
CP2:  4 
.  para  13  (Problem  of  flexibility) 
rTextl  Actor  P:  "mat"  Range 
Of  course,  a  single  rigid  model  does  not  ca_pt_u_r-e-7Ee  potenti-aT 
Possessor 
variations  in  e  appearance  of  many.  common  objects.  Many 
P:  rel  Possessed  [TextJ  Possessor 
objects  have  parts  that  move  or  'bend.  In  addition,  an  ob3-ec-t 
P:  rel  Possessed  C:  Comp 
may  not  have  exactly  the  same  measurements  and  shaFe-  as  any 
C:  Concession 
previously  encountered, 
-, 
yet  we  recognise  it  because  it 
Actor 
resembles  a  'generic"  class  of  objects.  Some  vision  systems 
P:  "mat"  Goal  C:  Time 
can  manipulate  such  generic  models.  As  computer  vision  matures 
Carr  P:  rel  Attrib 
it  will  become  able  to  recognise  objects  by  their  surface 
-98  - CP2:  4/CL2:  4 
properties,  such  as  colour  and  texture,  in  addition  to  edges* 
C:  Time  Actor  P:  mat  Range 
When  this  occurs,  robots  will  need  the  moFe  sophisticated 
C:  PurDose 
modelling  techniques  ot  computer  graphics  to  represent  these 
more  complex  visual  properties. 
CL2:  4  para  4  (Problem  of  flexibility) 
Value 
One  argument  that  is  sometimes  advanced  against  the  use  ot 
P:  rel  Token 
precise  spatial  correspondence  is  that  many  objects  are 
nonrigid  with  internal  degrees  of  freedom  and  variable 
[Dirl  P:  rel  (Text]  Attrib  Carrier 
dimensions.  It  is  also  clear  that  human  vision  Fasa 
remarkable  capaBility  for  recognizing  distorted  images  and 
(Text]  Range  P:  mat  C:  "Place" 
drawiNg's.  However,  advances  wilr-Fe-  made  on  these  important 
C:  Means 
problems  only  by  explicitly  representing  the  possible  degrees 
of  freedom  and  distortionsIthat  are  present  in  a  situation, 
Possessor  P:  rel 
Our  knowledge  of  the  visual  appearance  of  objects  includes 
Possessed 
a  large  amount  of  information  on  internal  degrees  of  freedom'in 
C:  Accompaniment 
E=  shape  and  visual  properties,  as  well  as  potential 
Token 
transtormations  in  the  image  domain  itselt.  To  simply  disc 
all  of  the  available  spatial  information  because  some  of  it  s  -T- 
P:  rel  Value 
not  fully  constrained  would  result  in  the  loss  of  a  large 
[Dirl  P:  rel  Attr 
portion  of  our  most  usetul  visual  knowledi-e.  it  is  true, 
-99- CL2:  4/CP2:  5 
Textl  Carrier 
for  example,  that  human  vision  can  identity  a  person  from  a 
C:  Concession 
highly  nonveridical  cartoon  2rawing,  yet  any  amateur  artist 
knows  that  this  is  an  entirely  different  proposition  from 
stating  that  recognition  could  occur  atter  arbitrary  spatia 
transformations  of  the  image. 
CP2:  5  paras  15-17  (Recognition  process) 
Value  P:  rel  Token 
The  first  step  in  recognition  is  to  find  a  promising 
correspondence  Between  a  few  features  of  the  image  and  a  fe  w 
ýModalj  [Dirl  P:  rel  Attrib 
features  of  the  object.  Unfortunately  1  math- 
Carrier 
ematically  difficult  to  define  an  object's  position  and 
orientation  from  Me  locations  of  some  of  its  edges  in  a  two- 
Carrier  P:  rel  Attrib  +  Possessor 
dimensional  Mage.  equations  are  nonlinear  and  they 
P:  rel  Possessed  Actor 
-_ 
(Text] 
have  no  straightforward  solution.  The  computerv  therefore, 
P:  mat  Range 
needs  to  adopt  numerical  methods  that  reach  a  solution  through 
Value 
several  iterations  towards  Me  best  answer.  The  mathematical 
technique  we  adopted  at  New  YoFF'Unlvei 
methog  which  Sir  Isaac  Newton  develope 
Actor  Nmat  C:  Accompaniment 
The  method  starts  with  a  rough  guess  o 
+  [Text]  P:  mat  Range 
and  then  measures  the  errors  between 
P:  rel  Token 
rsity  is  Newton's 
d  in  Me  1/th  century* 
f  an  object's  position 
the  position,  which  has,, 
been  guessed,  and  the  edges  in  an 'image. 
Actor 
Newton's  metgod 
-100- P:  mat  Range 
calculates  simultaneous  adjustments  to  the  six  parameters  that' 
specify  position  and  orientation  in  three  dimensions  and 
minimises  errors  in  the  guess. 
C:  Time  Actor  P:  mat  Coal 
Once  the  computer  finds  the  viewpoint,  it  projects  its  model 
C:  Place  +  P:  verb 
of  the  object  onto  the  image  from  this  viewpoint,  and  pre  S 
Verbiage  C:  Time 
new  matches.  As  the  computer  finds  new  matches  between  edges, 
Actor  P:  mat  Range  C:  Purpose 
it  a  Zrj  u  -st  s  its  estimate  of  the  viewpoint  to  Me  the  new 
Actor  P:  mat  C:  Time 
information  into  accou3-t.  The  process  ceases  when  no  more 
C:  Condition 
matches  are  lett,  It  the  object  is  truly  present  at  that 
rTextl  Senser  P:  ment  Phenomenon 
position,  then  we  can  expect  a  large  number  of  matcHe-s. 
C:  Condition  (Text]  [DirLP:  rel  Attrib  Carr 
If  the  object  is  not  pFesent,  then  it  is  unlikely  that 
more  than  a  few  matches  will  be  consistent  with  the  initiaT- 
C:  Conditon 
estimate  of  the  viewpo  Even  if  parts  of  an  object  are 
hidden  behind  other  objects  or  if  poor  light  obscures  edges, 
(Dirl  P:  -  [Modal]  ex  Existent  C:  Purpose 
there  will  likely  be  enough  correct  matcRes  to  contirm  the 
object's  posiFlMn. 
C:  Time  Senser  P:  ment  Phen 
Each  time  the  computer  locates  an  object,  it  remembers  the 
+  P:  mat  Goal 
object's  position  and  orientation  and  removes  all  of  the  ZU-g-es 
C:  Place  C:  Time 
in  the  image  that  match  edges  in  the  moder.  As  the  computer 
-101- CP2:  5/CL2:  5 
tText] 
defines  more  and  more  objects  in  a  bIn  of  Fartsq  for  example,  - 
Token  P:  rel  Value 
tHe  number  of  remaining  edges  in  the  image  become  fewer  and  te 
"Actor"  P:  mat  "Actor"  P:  mat  C:  Time 
search  area  decreasg-s.  The  search  ends  atter  a  fixed  time. 
C:  Freq  Actor  P:  mat  C:  Time 
Usu=ay,  many  uninterpreted  edges  remain  at  the  end  of  this 
C:  Reason 
period  because  they  are  not  part  of  a  model  or  because  so 
little  of  an  object  is  visible  that  it  would  require  too  mueg- 
computation  to  identify. 
CL2:  5  paras  30-32  (Recognition  process) 
Token  P:  rel  Value 
The  viewpoint  consistency  constraint  is  of  little  use  for 
C:  Reason 
the  initial  stages  of  matching.  Since  we  initially  may  have  no 
idea  of  the  viewpoint  from  which  we  will  be  viewing  an  objecF_ 
and  may  have  a  library  containing  large  numbers  of  possible 
Senser  P:  ment 
objects,  the  initial  bottom-up  stages  of  vision  must  detect 
Phenomenon 
features  that  are  at  least  partially  invariant  with  respect  to 
(Modall 
viewpoint  and  are  independent  of  any  specific  objeFt.  Tn  tact, 
Possessor  '  P:  rel  Possessed 
human  vision  does  have  such  "perceptual  organization" 
capabilities  for  detecting  bottom-up  viewpoint-independent 
Actor  P:  mat  C: 
structure  in  tg-e-if.  "mage.  The  SCERPO  vision  system  begins  by 
Means  Actor  P:  mat 
using  established  methods  for  edge  detectlon.  Figure  ý_F=ows 
Ranae 
an  image  of  a  bin  of  disposable  razors  taken  at  a  resolutio 
-102-  * Phenomenon 
512  x  512  pixels  by  an  inexpensive  vidicon  camera.  Edges 
P:  ment  C:  Place  C:  Means 
ar-e'Uetected  in  this  image  by  finding  zero  crossings  of  a 
Phenomenon  P:  ment  C:  Place 
convolution  L2UT-  Straight  line  segments  are  detected 
C:  Means 
these  edge  points  using  a  scale-invariant  segmentation 
C:  Result 
algorithm*  producing  the  set  of  segments  shown  in  figure  5. 
rText]  Range  *P:  mat  Attribute 
Then  a  grouping  process  is  executed  that  detects  significant 
instances  of  colinearityq  endpoint  proximity,  and  parallelism 
Token 
from  among  these  segments.  TF-emethods  for  percept-ua-r- 
P:  rel  Value  +  Range 
organization  are  beyond  the  scope  of  this  paper,  and  tI  he 
P:  mat  C:  Place  C:  Reason 
reader  is  referred  to  previous  papers  L16-18J  for  a  discussion 
of-the  derivation  and  implementation  of  these  grouping 
Coal  P:  mat  C:  Means  C:  Place 
properties.  The  groupings  are  matched  one  at  a  time  to 
components  of  the  object  model  that  are  expected  to  give  rise 
C:  Means  Range 
to  that  type  of  grouping  in  the-irmage.  In  this  ay,  the 
P:  mat  C:  Purpose 
groupings  are  used  to  provide  hypothesiz9d  matches  to  trigger 
the  appLication  ot  the  viewpoint  consistency  constraint. 
5.1  Examples  of  Viewpoint  Consistency  Analysis 
Carrier 
Matches  between  an  object  and  the  image  that  are  based  simply 
P:  -  (Modal]  -rel 
upon  viewpoint-invariant  properties  will  necessarIT-y-Fe- 
Attribute  Actor  P:  -  C:  Qual 
unreliabre'.  The  viewpoint  consistency  constrainF'can  greatly 
-103- -mat  Ranae  C:  Means 
r- improve  reliability  by  taking  tentative  matches  between  a  fe7- 
image  features  and  object  features,  solving  for  a  consistent 
viewpoint,  extending  the  match  by  predicting  the  locations 
Actor  P:  mat  Range 
other  model  features,  and  iteratiRg'.  Figure  6  shows  this 
se  quence  of  operations  in  extending  the  match  for  a  successf-uT 
instance  of  bi-n-d7i-ng. 
Actor  P:  mat  RanZe 
Figure  6a  shows  an  initial  grouping  of  four  image  segments 
(shown  in  bright  blue)  that  was  produced  during  the  perceptual 
Phenomenon  P:  "ment"  Senser 
grouping  process.  The  rouping  satisfies  a  skewed  symmetry 
+  [Textj  P:  mat  C:  Place 
relation  and  therefore  is  matched  to  bilaterally  symmetr-rc- 
C:  Time  Actor 
edges  on  the  object  during  the  search  proF-0-u-re.  The  remai  r 
P:  'Imat"  Range  C:  Place 
of  figure  6  follows  one  of  these  tentative  matches  to  its 
Range 
successful  concT-u-siron.  The  initial  viewpoint  estimate  for  t-e 
P:  mat  C:  Means 
mi=oe  (shown  in  figure  6a  in  dark  blue)  is  made  by  using  si-M--P  e 
Goal  P:  -  (Text)  -mat  C:  Comparison 
linear  approxiEa`_t7'o_ns.  This  is  then  refined  as  shown  in 
C:  Means 
figure  6b  by  two  iterations  of  Newton's  method  (shown  in  da 
C:  Result 
blue),  producing  a  least-squares  viewpoint  estimate  (shown  in 
reZI). 
CL2:  5  (cont)  para  35  (Successful  conclusion  of  process) 
C:  Time  Goal  P: 
As  each  successful  match  is  found,  the  identified  segments  are 
-104- mat  C:  Role  +  P:  -  C:  Time  -ment  C:  Purp 
marked  as  already  matched  and  are  no  longer  considered  for 
- 
(Text]  Actor  (Modal] 
further  matchiEg.  TFFe-retore  the  search  space  actually 
P:  mat  C:  Time 
decreases  as  more  and  more  of  the  segments  in  the  image  are 
Range 
removed  from  consideration.  The  tinal  results  of  this  process 
P:  mat  C:  Place 
are  shown  in  figure  8,  In  which  five  viewpoints  of  the  model 
(shown  in  red)  were  found  to  be  in  close  agreement  with  subsets 
C:  Place 
of  the  original  image  segments  (shown  in  GIUZ7.  In  each  case 
Range  P:  mat 
of  successful  Fecognition,  more  than  15  image  segments  were 
C:  Place  C:  Reason 
matched  to  the  model.  Since  only  about  three  segments  are 
Actor 
needed  to  deteimine  viewpointp  all  the  remaining  matches 
P:  mat  Ran&e 
provide  contirmation  for  the  presence  of  the  object  at  that 
fTextj  Possessor  P:  rel  Possessed 
locatil.  -on.  TFeretore,  we  can  have  very  reliable 
C:  Concession 
identification  in  spite  of  partial  occlusion  and  other  form7of 
Actor 
missing  low-level  information  predicted  by  the  mod-eT.  71-gu-Ne-I 
P:  mat  Range  Attribute 
sgo-ws  the  model  projected  onto  the  image  from  the  final 
RanAe  P:  mat  Attrib 
calculated  vie;  p`611-n-ts.  Each  edge  in  this  image  is  drawn  so] 
C:  Place  +  P:  mat 
where  there  is  a  matching  image  segment  and  is  -U-Ot=t 
C:  Place  Token 
elsew  0 
Me  total  computation  time  expended  on  this  exa-m-p-re 
-105- CL2:  5/CP2:  6/CL2:  6 
P:  rel  Value  C:  Place  +  Goal  P:  - 
was  about  3  min  on  a  VAX  11/185,  but  it  cou 
C:  Quality  C:  Condition 
speeded  up  by  a  large  factor  if  speed  were  a  ma 
Carrier 
All  of  the  code  beyond  the  edge  detection  stage 
in  Franz  LISP. 
CP2:  6  para  18  (Conclusion) 
[Modalý  -mat 
Ld  probabLy  bT_ 
jor  objectiveO 
Nrel  Attrib 
is  W17-tten 
[Dirl  P:  rel  Value  Token 
It  may  be  a  few  years  before  these  particular  methods  of 
machine  vision  are  applied  to  robots  in  factories  or  other 
+  [Dirl  P:  ex  Existent 
places  of  work.  But  there  is  little  doubt  that  machine 
vision  will  have  a  major  impact  on  the  ability  of  robots  to 
perform  tasks  away  from  the  structure  of  a  production  line. 
Token  P:  rel  C:  Time  Value 
More  primitive  forms  of  computer  vision  are  already  in  dairy- 
Token  P:  rel  Value 
use  in  industr7.  Vision  is  the  most  important  of  F  Fe-uman 
+  Actor  P:  "mat"  Raue  C:  Behalf 
senses  and  it  73'17-p-pTa-y  a  similarly  important  role  for  the 
C:  Oualitv 
computer  in  gathering  intormation  about  its  environment. 
CL2:  6  paras  36-37  (Conclusions) 
Actor  C:  Oualit 
Application  ot  the  viewpoint  consistency  constraint  greatly 
P  mat  Goal  C:  Means 
si=mp  ifies  the  recognition  problem  by  providing  quantitativF- 
constraints  on  the  locations  of  object  features  in  the  imagF7. 
Carrier  P:  rel  Attribute 
This  constraint  is  strong  enough  that  it  can  change-t-h-e 
-106- Actor 
basic  frameworE  within  which  recognition  is  performed.  S_ottom- 
P:  -  C:  Time  -mat  C:  Accompaniment  + 
up  processing  need  no  longer  function  with  high  reliability  or 
P:  mat  Ran& 
provide  complete  representations  of  physical  properties  or-177e 
- 
[Text]  Range  P:  "mat" 
scene.  Instead,  the  bottom-up  description  of  an  image  is  aimed 
C:  "Place" 
at  producing  viewpoint-invariant  groupings  of  image  features 
that  can  be  judged  unlikely  to  be  accidental  in  origin,  even  in 
the  absence  of  specitic  intormation  regarding  which  objects  ma7 
Range  P:  mat  C:  Purpose 
be  prese  These  groupings  are  not  used  tor  tinal 
+  [Text]  P:  mat  C:  Role 
identification  of  objects,  but  rather  serve  as  "trigger 
C:  Purpose 
features"  to  reduce  the  amount  of  search  that  would  otherwise 
RanRe  P:  mat  C:  "Place" 
be  requi  Actual  identification  is  based  upon  the  full  use 
+  P*  .  mat  Range 
of  the  viewpoint  consistency  constra-1=9  and  maps  the  object- 
C:  Place  C:.  Accompaniment 
level  data  right  back  to  the  image  level  without  any  need  for- 
the  intervening  grouping  constructs. 
Range  P:  mat  W'Place" 
The  matching  process  presented  in  this  paper  is  based  upon  a 
probabilistic  analysis  of  the  likelihood  that  each  potential 
Token  P:  rel  Value 
match  is  correct.  This  approach  contrasts  with  the  more 
traditional  use  of  preset  error  thresholds  during  mate-BTF-g, 
which  accept  any  match  that  is  within  a  range  that  could  be 
Range 
accounted  for  by  noise  or  modeling  inac-c-u-rac.  -  =es.  The 
-107- P:  ma  tC: 
individual  probabilistic  analysis  of  each  match  can  be  used  to 
Purpose  +  (Text]  P:  mat  C:  Place 
decrease  ambiguity  greatly  and  theretore  Leads  to  a  much 
C:  Comparison 
smaller  search  space  than  would  otherwise  need  to  be  explore=. 
(Dirl  P:  rel  Value  Token 
it  is  likely  that  these  same  methods  could  be  applied  to 
many  other  components  of  the  recognition  problem. 
-108- CP3:  1 
Field:  Computing,  No.  3 
Popular  article:  "Computing  in  parallel"  (CP3). 
Learned  article:  "Implementing  Neural  Network  Models  on 
Parallel  Computers"  (CL3) 
Analogous  passages 
CP3:  1  para  1  (Introduction) 
C:  Condition  P:  - 
If  it  takes  one  woman  nine  months  to  produce  a  babyl  should 
Actor  -mat  Range  C:  Temporal  Range 
nine  women  be  able  to  do  the  job  in  one  month?  Some  tasks 
P:  mat  C:  QualitX  C:  Means  C:  Comp 
cannot  be  performed  more  quickly  by  sharin-g-o-u-7-trie  work9  as 
the  designers  of  the  new  parallel  computers  are  finding. 
C:  Freq  ýTextl  [Dirl  P:  rel  Token 
Sometimes,  however  it  is  only  a  question  of  finding  t 
appropriate  design  for  the  task. 
Possessor  P:  rel  Possessed  +  P:  mat 
Conventional  Fomputers  contain  only  one  processor  and  can  do 
Ranize  C:  Fres  [Dirl  P:  ex  Existent 
only  one  thing  at  a  time.  There  are  fundamental  physical 
limits  to  the  speeds  at  which  a  single  processor  can  operate. 
C:  Purpose  Actor  P:  mat 
For  practicai'purposes,  today's  most  advanced  processors  are 
Range  Possessor  (Text) 
approaching  these  limits.  A  parallel  computer,  on  the  other 
P:  rel  Possessed  [Dirl  P:  ex. 
hand,  contains  many  processors  working  in  parallel*  There  is 
Existent 
no  limit  to  the  number  of  processors  which  a  single  computer 
C:  Result 
can  contain,  so  there  is  in  theory  no  limit  to  the  speed  at 
+  Carrier' 
which  a  single  computer  could  opera  And  parallel  computers 
P:  rel  Attribute  C:  Reason 
are  potentially  more  reliable,  because  the  failure  of  a 
-109- CP3:  1/CL3:  1 
single  processor  in  a  computer  containing  several  thousands-T-s 
Carrier  P:  rel  Attribute  C:  "Place" 
not  critical  This  reliability  is  very  attractive  in 
applications  such  as  guiding  aircraft  and  the  control  of 
processes  in  industry. 
C:  Condition 
If  parallel  computers  help  to  satisfy  the  demand  for  speed 
ýTextl  Actor  P:  mat  Range 
reliability,  however,  they  create  new  problems  of  their  own. 
Carrier  P:  rel 
Many  of  the  techniques  used  on  conventional  computers  turn  out 
Attribute  +  Actor 
to  be  slow  and  inetticient  on  parallel  machines,  and  paralle 
Text]  P:  mat  Range 
programs  oft-e--n  encounter  t  ne  women,  one  month,  one 
paradox,  in  which  the  availability  of  more  workers  does  not 
+  Token  P:  rel 
accelerate  the-wo-rIZ.  But  many  of  these  difficulties  are 
Value  C:  Comp 
a  reflection  of  the  newness  of  parallel  programming-rather  t 
(Dirl  P:  ex  C:  Time  Existent 
inherent  probl9ms.  The-re  are  already  a  number  of  different 
approaches  to  the  design  of  parallel  systems. 
CL3:  1  para.  1-2  (Introduction) 
C:  Place  Saver  P:  verb  Verbiaze 
In  this  paper  we  describe  recent  work  at  Edinburgh 
investigating  a  range  of  neural  network  models  using  existing 
Token  P:  rel  Value 
parallel  computing  facilities.  This  work  is  part  oF  a  wider 
research  effort  in  applications  of  parallel  computing  which 
spans  molecular  dynamics,  phase  transitions,  and  critical 
phenomenag  lattice  gauge  theories  of  elementary  particle 
-110- interactions,  fluid  dynamics,  electronic  structure 
calculationsq  optimisation  problemsp  image  enhancementv  protein 
Token  P:  rel 
crystallography  and  protein  sequence  analy-Fir-s.  This  last  is 
Value  C:  Time 
the  subject  of  another  article  in  this  is  Following  early 
exploitation  of  the  ICL  Distributed  Array  Processor  at  Queen 
Range  P:  mat  C: 
Zo  Mary  =e-ge,  this  multidisciplinary  work  has  been  sustaine-=y 
Means 
the  acquisition  of  two  DAPs  in  1982,  the  first  with  SERC 
support  and  a  software  agreement  between  ICL  and  the  Edinbur-g'9 
C: 
Regional  Computing  Centre,  the  second  as  a  gift  fr-o-m=L.  No-re 
Time  Ben  P:  mat  Range 
recently  (March  1986),  we-received  Department  of  Trade  and 
C:  Purpose 
Industry  support  to  purchase  a  Meiko  Computing  Surface,  a 
Ra 
reconfigurable  array  of  Inmos  transputers.  Reviews  and 
P:  mat  C:  Place 
reterences  to  the  work  on  these  machines  are  given  in  Refs 
and  7. 
Token  P:  rel  Value  Actor  P:  mat  =e  structure  of  this  paper  is  as  fol.  We  begin 
C:  Means 
with  a  brief  review  o  f  the  hardware  and  software 
characteristics  of  th  e  DAP  and  transputer  arrays  suc  h  as  -tR-e 
Actor  P: 
_mat 
Range 
Computing  Surface.  S  ection  3  gives  an  overview  of  the  main 
characteristics  of  th  e  more  common  neural  network  mo  dels  a-nu 
P:  verb  Verbiage 
discusses  the  general  strategies  which  we  have  used  in 
-111- CL3:  1/CP3:  2 
Verbiaae  P:  verb 
implementing  them  on  these  machi  19-pecific  examples  are 
C:  Place  C:  Place  Sayer  P:  verb  Verbiage 
discussed  in  se--c-tilo-n-7;.  In  section  5  we  summarise  the 
conclusions  from  the  work  to  daFe. 
CP3:  2  paras  4-6  (Types  of  parallel  processor) 
Actor  P:  mat  Goal  C:  "Place" 
We  can  dIVIde  paralle-IL--processors  into  two  main  types:  those 
that  carry  out  one  operation  on  many  different  objects  at  once; 
and  those  that  divide  large  programs  into  many  smaller  ones 
Phen 
which  separate  processors  can  carry  out  simultaneo  Me- 
P:  ment  C:  Role  +  Phen  C: 
first  are  kno7n  as  parallel-data  computers,  and  the  second  as 
Role 
parallel-process  computers. 
C:  Place  Actor 
In  the  parallel-data  computer,  all  the  processors 
C:  Time  P:  mat  Range  C:  Place* 
simultaneousy  carry  out  the  same  task  on  different  parts  or- 
(Text)  C:  Condition 
the  data.  For  exampleg  if  a  parallel  data  computer  had  to 
EMU  =ate 
d-  x2  +  y2  +  Z2 
Actor  P:  mat  Goal 
for  many  different  objects,  it  would  store  the  coordinates 
C:  Place  Actor  P:  - 
for  each  object  in  a  separate  processor.  Each  processor  would 
(Text]  -mat  Range  C:  Matter  C:  Means 
then  square,  sum  and  take  a  root  tor  its  own  -vaT-u-es.  Tn__tF1"_s 
Actor  P:  mat  Range  C: 
way,  a  parallel-data  computer  could  produce  as  many  results  as 
ComDarisons  C:  TemDoral 
it  had  processors  in  the  same  time  that  a  conventional  computer 
-112- CP3:  2/CL3:  2 
would  take  to  produce  a  single  re  0 
C:  Place  Possessor  P:  rel  Possessed 
In  a  parallel-process  computer,  each  proce9sor  has  its  own 
Carr  P:  rel  Attrib 
programs  to  carry  out.  This  may  be  quite  different  from  the 
[Text]  C:  Cond 
programs  that  its  neighbours  are  running.  For  example,  if  thg- 
Actor  P:  mat 
computer  were  running  a  flight  simulator,  some  processors  would 
Range  C:  Purpose 
run  programs  to  calculate  simulated  features,  such  aslaircraft 
C:  "Time" 
lift  and  drag,  while  others  would'display  the  view  from  the 
cockpit,  or  interpret  the  user's  commands. 
CL3:  2  paras  6-10  (Types  of"parallel  processor) 
2.1  Parallel  processor  architectures 
rDirl  P:  ex  Existent 
There  are  two  basic  parallel  processor  architecturesp  denoted 
Actor 
SIMD  an-F  -MIMD.  SIMD  (Single  Instruction  Multiple  Data) 
P:  mat  Range  C:  Place  C: 
computers  execute  the  same  instruction  on  every  processor  at 
Time  C:  Means  C:  Place'- 
the  same  time,  each  applying  it  to  their  o-w-n-U-ata.  In  an  M 
Actor 
(Multiple  Instruction  Multiple  Data)  compRer  each  processor 
P:  mat  RanRe  C:  Means 
runs  its  own  program  acting  on  its  own  data. 
C:  Purpose  Actor 
In  order  to  cooperate  on  solving  a  single  problem  the 
P:  mat  Range  Poss- 
processors  must  be  able  to  communicate  with  each  other.  3= 
essor  C:  Freq  P:  rel  Possessed  C:  Place 
machines  usually  have  direct  serial  con-ne-e-t-i-ons  between  eac 
-113- processor  and  its  neighbours. 
rDirl  P:  ex  Existent 
There  are  two  approaches  to  the  problem  of  inter-processor 
communication  in  MIMD  machines:  (i)  buses,  and  (ii)  point-to- 
pont  connection  networkF. 
C:  Place  Saxer 
Bus-based  machines.  IT  a  bus-based  machine  aii  the  processors 
P:  verbal  Receiver  C:  Means 
communicate  with  each  other,  or  with  all  the  memories,  via  a 
Token  P:  rel  Value 
bus  --  a  high-bandwidth  data  patFi.  The  bus  must  be  fag-t  -enough 
+  P:  rel 
to  service  all  the  processors  and  memories,  and  muFt  contain 
Possessed  C:  Reason 
arbitration  logic  to  prevent  more  than  one  processor  attempting 
Token 
to  write  to  a  given  memory  location  at  the  same  ti  TF_eBBN 
P:  rel  Value 
Butterfly  Computer  is  such  a  machine. 
Value  P:  rel 
Processor  networks.  A  simpler  model  of  parallel  processing  rs 
Token 
that  each  processor  should  have  its  own  memory,  and  should 
communicate  with  a  small  number  of  other  processors  via  point- 
Goal 
to-point  links.  Data  in  the  memory  of  one  processor  that  is 
P:  mat.  C:  Place 
required  by  another  must  be  passed  between  them  along  the 
Token 
communications-7  =ns.  The  Intel  Hypercubel  Ncube  and  Meiko 
P:  rel  Value 
Computing  Surface  are  examples  of  this  type  of  machine. 
-114- CP3:  3/CL3:  3 
CP3:  3  para  7  (DAP) 
Ranp,  e  P:  -  C:  Time  -mat 
Parallel  computers  of  both  types  are  now  being  manufactured 
C:  Place  Token  P:  rel 
in  Britain.  The  Distributed  Array  Processorv  or  DAP,  is 
Value 
a  parallel-data  computer,  first  developed  by  the  largest 
+  C:  Time  P:  mat 
manufacturer  of  computers  in  Britaing  ICL9  and  now  made 
Actor  Token 
by  a  spin-off  company  called  Active  Memory  TechnolFg-y-.  TR=eP 
P:  rel  Value 
is  a  specialist  computer  system  which  is  connected  to  a 
Possessor  P:  rel  Possessed 
"host"  computer.  Each  DAP  contains  1024  small  processors  -- 
called  processing  elements  because,  unlike  true  processors, 
Goal  P: 
t9ey  cannot  function  on  their  own.  The  processing  elements  are 
mat  C:  Place 
arranged  on  a  square  grid  under  the  control  of  a  master 
LDirl 
processor  ksee  Figures  T  at=n). 
CL3:  3  para  11-12  (DAP) 
2.1.1  The  Distributed  Array  Processor 
Token  P:  rel  Value 
The  DAP,  Ref  3.  is 
.. 
a  2-D  grid  of  4096  processor  elements 
(PEs),  each  having  4  or  1G  Kbits  of  local  memoryt  and  North, 
'  (Dir  P:  ex 
South,  East  and  West  connections  to  its  neigMo-urs.  (There  are 
Text  Existent  I  Actor  P:  mat  Range 
also  row  and  column  broadca-sMunctions.  )  All  PEs  obey  the 
C:  Means 
same  instruction  at  the  same  time,  applying  it  to  local  data. 
Dir 
(See  Fig-u-r=) CL3:  3/CP3:  4 
Carrier  P:  rel  Attribute 
The  DAP  is  programmed  in  DAP-FORTRANI  an  extension  ot 
(Txt) 
FORTRAN-IV  which  incorporates  array  and  vector  constructs.  Fo-r- 
C:  Condition  [Text]  Actor 
example,  if  As  B  and  C  are  64  by  64  matrices  then  A-  B*C, 
P:  mat  Range  C:  Place  C:  Time 
will  produce  Aij  -  Bij*Cij  on  all  4096  PEs  simultaneously. 
Actor  P:  mat  Ben  Range 
A  masking  facility  allows  us  to  select  which  of  the  processors 
we  require  the  result  on. 
CP3:  4  para  13-15  (Computer  graphics/Image  restoration) 
Carrier  P:  rel  C:  Qual  Attrib  C:  Time  + 
Transputers  have  been  generally  available  only  since  1985,  b 
Possessor  C:  Time  P:  Poss  Poss'd  Token  P:  rel 
they  already  have  many  uses.  One  such  application  is 
C:  Place 
in  computer  graphics,  where  a  technique  called  "ray  tracing' 
Range  P:  mat  C:  Means 
can  create  realistic  images.  The  images  are  built  up  by 
shining  an  imaginary  beam  of  light  through  each  point  on  Me 
C:  Condition 
screen  to  reveal.  objects  "behind'  the  screen.  It  there  is  an 
Carrier  P:  rel  Attribute  C: 
object  there,  the  point  takes  on  the  colour  of  the  object. 
Condition  Actor  P:  mat 
the  object  is  reflective  or  transparen.  t,  the  system  generates 
Range  C:  Purpose  --  Value 
more  rays  to  create  the  objects  reflected  at  that,  p  U-ne 
P:  rel  Token 
- 
C:  Comp 
application  of  ray  tracing  is  interior  design@  instead  of 
Actor  P:  -  C:  Accomv  -mat 
building  a  model,  a  designer  can,  with  ray  tracing,  create 
Range  C.  .  Purpose 
a  realistic  image  to  show  a  clleiTt. 
116- Textl  Actor  P:  mat  Ranee 
Initially,  the  program  assigns  a  small  section  of  the  image 
C:  Place 
to  "master  tr9nsputers-9  which  allocate  sections  to  "worker' 
Actor  P:  mat  Range 
transputers.  They  calculate  a  value  for  each  point  in  their 
rText]  P:  mat  Range  +  P:  mat_  Range 
section,  then  receive  another  section  and  work  on.  that. 
Actor  P:  mat  Goal  C:  Time 
The  transputers  process  sections  until  they  have  completed  the 
-r- 
Actor  P:  mat  C:  2uality  C:  AccomRaniment 
image  Each  transputer  can  work  at  full  speed  without  being 
Value 
slowed  down  by  its  neighbo  An  added  advantage  of  this  sort 
P:  rel  Token. 
of  decentralised  processing  is  that  work  is  automat-i"'Fa-rry- 
distributed  among  available  processors  more  or  less  evenly. 
Carrier  P:  rel  Attribute 
This  sort  of  calculation  is  not  well  suited  to  the  DAP 
C:  Reason 
because  Me  amount  of  calculation  to  be  done  can  differ  wi  Fey 
C:  Reason 
from  point  to  poi  Secause  the  DAP's  processing  elements 
Actor 
must  all  carry  out  the  same  instructions  at  the  same  time,  -FRe- 
P:  mat  Goal  C:  Quality  C:  COMP 
DAP  could  not  process  a  group  o?  points  any  more  quickly  th 
Value 
it  could  process  the  slowest  point  in  that  grFu-p.  One  of  th 
P:  rel  Token 
changes  AMT  made  in  the  DAP  was  the  inclusion  of-a--h-ig 
bandwidth  bus  for  getting  data  to  and  from  the  processors 
C:  Means  Actor  P:  mat  Range 
quickly.  g  this,  DAPs  can  carry  out  some  ot  the  more 
C:  ual  Actor 
concentrated  algorithms  for  graphics  quir-Fry-.  These 
-117- CP3:  4/CL3:  4 
[Text]  P:  mat  Range 
conventional  algorithmst  howevert  produce  Images  that  are  not 
as  "nice-9  that  is,  realistieg  believable  and  detailed,  as  tF;  -e 
Actor  P:  mat  Range 
images  which  ray  tracing  produces.  You  can  do  ray  tracing 
C:  Place  +  Carrier  P:  rel  Attribute 
on  a  DAP,  but  it  is  slow. 
Token  P:  rel  Value  C:  "Place" 
The  transputer  is  best  at  the  sort  ot  problem  that  can 
broken  down  into  several  independent  "subproblems"  which  can-'se 
Possessor  P:  rel 
solved  simultane-o-u=sy.  Applications  under  development  include 
Possessed 
computer  graphiFs,  simulation  of  fluid  dynamics  and  a  chess 
program  which  achieves  high  speeds  by  searching  many  different 
possible  positions  at  the  board  at  once. 
CL3:  4  paras  45-51  (Computer  graphics/Image  restoration) 
4.3-The  Geman  and  Geman  algorithm 
Goal  P:  mat  22  The  image  restoration  algorithm  of  Geman  and  Geman  is  applied 
C:  Place  Token 
to  binary  images  which  have  been  corrupted  by  noise.  T7e- 
scheme  employed  for  optimising  the  corresponding  cost  functi3n 
P:  rel  Value 
involves  representing  the  array  ot  pixel  intensities  as  a 
network  of  neurons,  each  of  which  can  'fire  an  a  continuous 
scale  from  non-ttring  ('black'  pixel)  to  fully  firing  (wwhit-e'r 
Carrier  P:  rel  Attribute 
pr-x-eU.  The  parameters  of  the  cost  function  are  embedded  rn- 
the  connectlon  strengths  between  neurons  and  in  the  individual 
Range  P:  mat  C:  Qual 
I  thresholds  of  the  neuronE.  Solutions  are  found  quickly: 
-118- C:  Means 
starting  from  a  state  corresponding  to  the  observed  (noisy) 
Actor  P:  mat  C:  Temporal 
image,  the  n9twork  settles  in  a  tew  characterisitic  time-step-s 
C:  "Place"  Carrier 
into  a  state  which  minimises  the  cost-function.  Vle  connection 
P:  rel  Attrib 
strengths  are  local,  involving  only  a  neuron  and  its  immediate 
neighbours. 
Actor  P:  mat  Goal  C:  Place 
We  have  implemented  the  evolution  of  this  network  on  the  DAP 
C:  Means 
and  on  the  DAP23  and  on  the  Computing  Surtace  using  the 
analogue  neuron  method  of  Hopfield  and  Ta  24. 
4.3.1  Geman  and  Geman  on  the  DAP 
Goal  P:  mat  C:  Place  C:  Means 
The  algorithm  was  a=ppied  to  sqUare  imagesl  assigning  neurons 
to  pixels  with  connections  between  each  neuron  and  its  nearest 
neighbours  (the  pixels  to  the  north,  south,  east  and  west). 
C:  Ruorter  Goal 
As  pointed  out  in  Ref.  25,  the  state  of  half  of  the  neurons 
P:  mat  C:  Quality  C:  Behalf 
may  be.  updated  in  parallel  tor  thischoice  of  neighbourhoou- 
C:  Reason 
system  since  the  new  state  of  each  pixel  (neuron)  depends  o-n=y 
Goal 
on  the  state  ot  its  four  neighbo  other  half  of  the 
P:  -  [Text)  -P-  C:  Time  -mat  C:  Purpose 
ppixels  may  then  be  simultaneously  updated,  so  hat  one 
complete  sweep  of  the  image  is  achieved  in  two  synchronous 
upda  Fe-s. 
Ranp,  e  P;  mat  C:  Means 
This  parallelism  was  exploited  by  numerically  simulating  the 
-119- dynamical  neural  network  on  the  DAP,  assigning  one  neuron  to 
C:  MAtter  Token 
each  processor.  For  64  x  64  images  the  rate  of  updatil-n-g-5-5  ---  Me 
P:  rel  Value  Carrier 
DAP  was  more  than  IUU  sweeps  per  second.  Between  1000  and 
30UU  sweeps  (equivalent  to  between  1  and  3  neuron  time 
P:  rel  Attrib  C:  Purpose 
constants)  were  necessary  to  restore  a  typical  image. 
Token 
The  performance  of  the  restoration  by  this  analogue  neural 
P:  rel  Value 
network  method  was  compared  to  that  of  a  simple  majority-ru 
scheme  (where  each  neuron  continually  adopts  the  intensity 
its  four  nearest  neighbours,  or  remains  unchanged  if  exactly 
two  of  its  neighbours  are  'white',  until  the  image  stabilis-e-s7. 
Range  P: 
A  third  restoration  method,  performing  a  gradient  ire--scento  was 
mat  C:  Means 
achieved  by  restricting  the  neuron  firing  rates  to  discrete 
Actor 
values  ('on'/'ott').  The  analogue  neural  network  method 
C:  Quality  P:  mat  Range 
consistently  tinds  lower-cost  solutions  than  these  schemes. 
[sayer 
gr 
P:  verb  Verbiage 
9  (Murray  et  alý-'  report  similar  updating  s  eeds  and  results 
2ý 
using  the  simulated  annealing  algorithm  ) 
4.3.2  Geman  and  Geman  on  the  Computing  Surface 
Actor  P:  mat  Range  C:  Place  C:  Means 
We  implement  the  aigorithm  on  the  Computing  Surface  by 
splitting  the  picture  into  bands  and  allocating  one  band  to 
each  processor,  the  processors  being  connected  in  a  chain. 
-120- CL3:  4/CP3:  5 
Ranze  P:  mat  C:  Means 
The  update  is  performed  thus 
PROG  Upalt-e(7 
SEQ 
PAR 
...  update  internal  neurons 
...  transfer  boundary  data 
...  update  boundary  neurons 
C:  PurDOse 
To  update  neurons  on  the  edge  ot  the  band  assigned  to  one 
Actor  P:  mat  Range  C:  Place  Actor  P:  mat  Goal 
processor  we  need  data  trom  the  next;  we  transfer  this 
C:  Time 
data  while  updating  the  neurons  in-the  centre,  of  the  band. 
C:  Time  Actor  P:  mat  Goal 
When  both  of  these  tasks  are  complete  we  update  the  neurons 
C:  Place 
in  the  boundaFy-. 
Actor  P:  mat  Range 
The  implementation  on  the  CompuFing  Surface  uses  40 
C:  Purpose 
processors  to  restore  256  x  256  (or  smaller)  images* 
Goal  P:  mat  C:  Place 
Information  on  the  state  of  each  neuron  is  sent  to  the  grap-  is  F7r-- 
processor,  where  it  is  used  to  generate  a  display  of  the 
Token 
current  image.  The  cost  of  splitting  processing  between  many 
P:  rel  Value  C:  Reason 
processors  is  low  because  communications  and 
calculations  can  be  overlapped. 
CP3:  5  paras  17-18  (Conclusions) 
Token  P:  rel  Value 
The  DAP  and  the  transputer  are  just  two  examples  of  new 
Token  P:  rel 
parallel  computers.  Many  other  variations  on  the  theme  are 
-121- CP3:  5/CL3:  5 
Value  C:  Place  Possessor  C:  Time  P:  rel 
under  development  around  the  world*  We  still  have 
Possessed 
a  rot-to  learn  about  just  what  we  can  and  cannot  do  using 
parallel  computers  ot  various  desig 
rDirl  P:  rel  Token 
It  may  seem  that  the  main  aim  of  designing  parallel  computers 
- 
ýTextl  Value 
is  merely  to  produce  faster  machineg.  Yet  the  real 
P:  rel  Token 
objective  is  to  give  people  the  power  to  solve  problems  that 
Actor 
were  once  impossibly  difficult.  Progress  in  the  design,  of 
P:  mat  Range  Attribute 
parallel  computers  will  make  this  power  available  to  many  more 
users. 
CL3:  5  paras  52-53  (Conclusions) 
Carrier  P:  rel  C:  Qual 
The  range  of  models  studied  in  t9is  paper  are  all 
Attribute  +  P:  -  C:  2ual  -mat 
amenable  to  parallel  computingg  and  can  be  etticiently  mounte 
C:  Place  C:  Condition 
on  a  variety  of  computer  architectures,  provided  that  the 
C:  "Place"  Token 
problem  under  study  is  sufficientl7  large.  In  practice  this 
P:  rel  (Modalj  Value  C:  Condition 
is  unlikely  to  be  a  major-=tation  provided  that  the 
software  can  be  made  relatively  independent  of  the  number  of 
C:  Reason 
processors  availablelrequiredg  because  'small'  problems  can 
typically  be  run  in  a  humanly  acceptable  time-sea  e  on  mo  est  y 
[Dirl  P:  rel  Value  Token 
parallel  systems.  it  is  our  view  that  the  software 
effort  expended  in  the  first  place  to  implement  these 
-122- simulations  on  the  hardware  described  is  well  justified  by 
__ýModal) 
C:  "Place"  (Dir]  P:  rel 
increase  gained  in  perf3rmance;  in  fact  in  some  cases  it  is- 
Value  Token 
clear  that  the  use  of  these  parallel  machines  was  essential-Tor 
the  simulations  to  be  done  at  all  in  a  feasible  amount  of  time. 
Token  P:  rel  Value  (Text]  (Dir)  P:  rel  value 
Two  further  comments  are  in  or2er.  First  it  is  cre-ar 
Token 
that  there  is  enormous  potential  in  tuture  developments  in 
special-purpose  silicon  design,  including  analogue  eircuitr727 
28 
ýTextj  Token 
and  also  in  optical  computing  However,  the  realisation  of 
P:  rel  Value 
potential  in  real  applications  is  dependent  on  lots  of 
C:  Result 
ideas,  analysis  and  simulation  to  develop  new  models  which  k 
- 
(Modal] 
effectively  and  competitively  for  these  applicatigns.  in  any 
C:  Place  [Dirl  P:  rel  Carr 
event,  in  many  of  the  models  studied  to  date,  it  is  the 
C:  Comparison  Attribute 
training  rather  than  the  recall  mode  which  is  most 
C:  "Place"  Actor 
computationally  intensive;  in  such  cases,  the  actual  operation 
P:  -  Value  -mat  Range 
of  a  trained  net  may  not  of  itself  require  exceptional 
(Text]  (Modal 
3-e-  computational  resources.  condly,  as  all  will  appreciate  who 
I  Token 
have  benefited  from  good  interactive  graphics  facillities,  _U=eir 
P:  rel  Value 
use  in  neural  modelling,  is  invaluable  in  beginning  to 
C:  "ReDorter" 
understand  the  behav  or  an  per  ormance  of  a  net,  particularly 
-123- in  view  of  the  large  volume  of  data  embedded  in  the  connecti 
strengths,  and  the  obvious  applications  to  image  enhancement 
Carrier 
anT  analysis.  The  integrated  graphics  capabilities  of  the 
P:  rel  Attribute  C:  comp 
Computing  Surface  are  admirably  suited  to  this  task,  as  we 
anticipate  the  new  DAP3  system's  will  be  a 
-124- Hpl:  1 
Field:  History,  No.  1 
Popular  article:  "The  Seaside 
and  Edwardian  England"  (HP1) 
Learned  article:  "The  Demand 
in  Victorian  England"  (HU) 
Resort  and  its  rise  in  Victorian 
for  Working-Class  Seaside  Holidays 
Analogous  passages 
HP1:  1  paras  1-3  (Introduction) 
Token  P:  rel  Value 
Urban  history  has--re--enone  ot  the  most  prominent  academic 
Value  P:  rel  Token 
growth  areas  of  the  last  two  dec  So  has  the 
+  C:  Condition 
overlapping  discipline  of  social  history;  and  it  in-Uot-F  cases 
practicioners  and  outsiders  alike  have  found  it  difficult  to 
agree  on  prescribed  boundaries,  subject  matterg  agenda  and 
Actor  P:  "mat"  Range 
approaches,  this  has  reflected  the  diversity,  fertility  and 
C:  ComDarison 
originality  ot  much  ot  the  work,  rather  than  any  lack  o 
Actor 
discipline  or  academic  rigour.  The  richness  of  the  sources, 
Pmat 
and  the  exciting  evidence  ot  growth,  change  and  contLict,  have 
Range  C:  "Place" 
attracted  particularly  eager  attention  to  the  nineteenth 
C:  Accompaniment 
century,  with  its  developing  controversies  about  the  nature-FRd 
significance  of  urban  social  change  --  and  continuity  --  in 
Actor 
relation  to  urban  living  standards,  culture  and  poTI7=cs.  The 
results  of  some  of  this  work,  applying  the  developing  concepts 
and  research  techniques  of  social  history  in  an  urban  setting, 
P:  -  C:  Time  -"mat"  Ranze  C:  Place 
are  now  beginning  to  tind  their  way  into  textbooks  and  genera 
-125- Carrier 
interpretationg.  Recent  debates  over  economy,  society  and 
popular  politics  in  the  northern  textile  towns,  and  discus  s 
P:  rel 
of  the  social  pathology  of  working-class  London,  have  been 
Attribute  C:  Place 
particulary  intluential  here. 
Actor  ýTextl  P:  -  C:  Time  -mat  Ranae 
Much  of  the  new  work,  however,  has  yet  to  maZ-e  an  impact 
C:  Place  Actor 
on  the  textbook  and  the  school  examination  syllabug.  UFT_y_=. 
C:  Place 
Waller,  in  his  Town, 
_City 
and  Nation:  England,  18  -1914 
P:  mat  Range 
(Oxford,  1981),  provides  a  readily-available  synthesis  of  a 
C:  Means 
wide  range  of  work  in  nineteenth-century  urban  history,  in  ft-97 
form  of  a  lively  introductory  textbook  which  views  English 
Senser 
social  and  political  history  through  an  u-Man-Te-ns.  Waller 
P:  ment  Phenomenon  C:  "Place" 
pays  due  attention  to  several  kinds  of  town-w-RIch  have 
attracted  extensive  recent  research,  over  and  above  the 
metropolisp  the  seaports  and  the  centres  of  textile 
Senser  P:  ment  Phen 
manufacturej  mining  and  heavy  industry.  He  looks  at  the 
experiences  of  stagnating  or  subtly  changing  market  towns  and 
+  Actor  P:  mat  Range 
older  administrative  centres,  and  he  analyses  the  growth 
residential  outer  suburbs  and  specialised  leisure  towns,  two 
urban  categories  with  overlapping  characteristics  which  ine  ue 
some  ot  the  tastest-growing  urban  entities  in  Victorian  an 
Edwardian  Englgin;  d. 
-126- HP1:  1/HL1:  1 
Token  P:  rel  Value 
The  leisure  tow-n-s-7-orm  a  particularly  attractive  and  revealrn-g 
rModall  Carr  P:  rel  Attr  C:  Matter 
focus  for  resea  ve  all,  this  is  true  of  the  seasIZe 
resort,  that  characteristically  English  and  (in  so  many  cases) 
quintiSsentially  Victorian  artefact  which  proliferated  in  suc-11 
enormous  numbers,  was  exported'  to  so  many  other  countries, 
and  included  such  impressive  examples  of  the  scale  and  pace  _oT 
Carrier  P:  rel 
nineteenth-century  urbanisation.  Social  historians  have  been 
Attr  C:  Place  C:  Time  Actor  P:  mat 
busy  at  the  seaside  in  recent  years.  _McM  case  studies  have 
C:  Quality  +  Actor 
multiplied,  especially  in  thesis  form,  and  attempts  at 
P:  mat 
comparative  analysis  and  general  synthesis  have  begun  to 
Attribute 
emerge,  building  on  the  great  pioneering  work  of  J.  A.  Ro  Pimlott 
ýTextl  P:  -  Actor  -mat  Range 
nearly  30  yearg  ago.  Why  have  historians  found  these 
centres  of  frivolity,  conspicuous  consumption  and  retirement 
Attribute  +  rText]  P:  -  Actor  -mat 
so  interesting  and  important,  and  what  can  they  contri 
Ben 
to  our  understanding  of  Victorian  and  Edwardian  soc'ii"e=ty 
HL1:  1  para  1  (Introduction) 
Token  P:  rel  C:  Place 
Victorian  seaside  resorts  were  among  the  tastest-growing 
C:  Time  +  C:  Time 
English  towns  in  a  period  of  rapid  urbanization;  and  by  the 
Actor 
later  nineteenth  century  those  which  were  expanding  most 
P:  (Textl  -mat  Ranee 
spectacularly  were  also  having  to  come  to  terms  with  changing 
-127- HL1:  1/HPI:  2 
C:  Time 
patterns  of  demand  for  their  servic  From  the  1810s  onwards, 
Actor  P:  "mat"  Goal  I- 
[Txtl 
rising  living  standards  released  a  flood  of  new  visit3rs.  -A-t 
Actor  P:  mat  ,+  Tok 
first,  tradesmen  and  whitecollar  woFkers  predominated,  but  the 
Nrel  Value  C:  Place 
skilled  worker  and  his  family  were  strongly  in  evidence  at 
(Commentj 
many  resortsp  stimulating  the  development  of  new  kinds--oF- 
retailing  and  entertainment  provision  and  posing  probr-ems  oT- 
public  order  and  marketing  strategy  tor  those  in  authorityý. 
HP1:  2  para  4  (Universality  of  seaside  holidays) 
The  seaside  and  social  harmony 
C:  Time  Phenomenon  P:  - 
By  the  end  of  the  nineteenth  century  the  seaside  holiday  was 
C:  "Spatial"  -ment  C:  Role 
wideiy  seen  as  a  universal  English  enjoymentp  spanning 
the  classes  and  bringing  people  from  all  walks  or  lifF-1-n-to 
harmonious  contact  in  their  annual  escape  from  routine  drudgery 
Actor 
I  anc  toil,  The  introduction  to  a  Newnes  guide  to  the  coast  =o 
P:  "mat"  Goal 
Britain,  a  coffee-table  book  of  the  1890sý  encapsulate-s--t.  7e--se 
teellngs.  - 
C:  Means 
it  would  be  almost  impossible  to  tind,  throughout  the  leng 
and  breadth  of  our  peerless  Empire,  a  solitary  individual 
who  is  wholly  unacquainted  with  Margate,  and  Brighton,  and 
Scarborough.  We  love  our  haunts  by  the  sea;  the  poorest 
among  us  regards  his  favourite  resort  pretty  much  as  the 
rich  man  does  his  country  seat  --  as  a  place  of  relaxation 
from  the  hurly-burly  of  lifet  and  yet  a  home  withal...  it 
would  be  impossible  to  place  upon  the  table  of  a  British 
household  a  more  interesting  souvenir  of  happy  days  than 
this  volume  ...  how  vividly  the  old  associations  crowd  back 
to  the  mind  --  memories  of  glowingg  careless  days,  that 
-128- HP1:  2/HLI:  2 
gave  new  mind  to  the  jaded  worker  and  caused  the  brain 
weary  to  forget  their  ineffable.  taedium  vitae. 
Carrier  P:  rel  Attrib 
This  compendium  of  Victorian  commonplaces  was  misleaU'i"n-g, 
(Modal]  Senser  C:  Time  C:  Freq 
of  coursF.  Many  of  'the  poorest  among  us'  still  never 
P:  ment  Phen  +  Senser  P:  ment  Phen  C:  Role 
saw  the  sea;  and  many  others  saw  it  only  as  very 
+  C:  Place 
occasional  day  trippers,  and  in  the  less  cultivated  se-t-t-i"F-g-oT 
Possessor 
Cleethorpes  or  Blackpool  or  Tynemouth.  Even  the  Lanca-Mir-re 
cotton  towns,  which  pioneered  the  seaside  holiday  as-a  mass 
P:  rel  Possessed 
experience,  contained  a  significant  residue  of  those  -Mo  -were 
(Text] 
unable  --  or  unwilling  --  to  afford  a  seasidg-71P-sli-t.  Roreover, 
Carrier  P:  rel  Attrib  C:  Comp 
seaside  reality  was  much  less  bland  and  conflict-free  than 
the  sentimentally  idealised  portrayals  of  commercial 
Actor 
commentators  might  suggest.  The  ideal  of  the  seaside  as  refuge 
P:  mat 
and  escape  from  urban  pressure  and  industrial  routine  coexisted 
C:  Accomp 
with  alternative  or  supplementary  conventions  which  portrayed, 
especially  in.  Eunch,  the  discomforts,  frustrations,  social 
embarrassments  and  disasters  which  could  befall  both  the 
middle-class  family  and  the  tripper: 
HLI:  2  para  18  (Universality  of  seaside  holidays) 
Saxer  P:  verbal  Verbiage 
All  this  helps  to  explain  why  the  seaside  holiday  habl'-t-R-a= 
become  so  deeply  rooted  in  the  Lancashire  textile  district  by 
-129- C:  Time  Possessor  P:  rel 
the  turn  of  the  century'.  By  the  1890s,  whole  towns  had 
Possessed  C:  Place  C:  Accompaniment 
a  Ne-serted  appearance  at  the  Wakes,  with  shops  closed  and 
churches  having  to  join  forces  to  raise  even  the  semblance  of-a 
36 
Actor  P:  mat  + 
choir  for  Sunday  service  The  fairgrounds  persisted,  but 
Range  P:  mat  C:  Freq  Actor 
they  were  frequented  more  by  people  from  the  surrounding 
C:  Comparison  Actor 
villages  than  Gy  the  townsfolk  tffe-mselves37.  The  traditional 
P:  -  C:  "Spatial"_  -mat  C:  Place 
amusements.  of  the  Wakes  had  in  large  measure  migrated  to  the 
C:  Time  + 
seaside,  as  the  resorts  acquired  fairgrounds  of  their  own;  and 
Actor  C:  Place 
this  response  to  new  opportunities,  especially  at  Blackpool, 
P:  mat  Range  Attrib  C:  "Place" 
itself  made  he  seaside  even  more  attractive  to  the  less 
38 
C:  "Place" 
respectable"  elements  among  the  working-  s  In  this 
transformation  of  the  customary  holidays  from  communal 
Actor 
festivity  at  home  to  mass  exodus  to  the  coast,  textile 
P:  mat  Range  +  (Dirl  P:  rel  Attrib  Carrier 
Lancashire-led  the  way;  but  it  is  noticeable  that  the 
miners9  the  dockersl  the  chemical  workers  and  the  labourers  w-o 
predominated  in  south-west  Lancashire  and  on  Merseyside  did 
not  join  the  textile  and  engineering  workers  in  their  rush  to 
39 
C:  Place  (Dirl  P:  ex  Existent 
the  s  Even  within  Lancashire,  there  were  significant 
+  Token  P:  rel 
variations  in  working-class  leisure  patterns,  and  EtWey  -seem  to 
Value 
be  directly  related  to  variations  in  family  incomes,  regulaFil"Uty 
-130- HL1:  2/HPI:  3 
of  work,  labour  discipline,  the  ability  to  save,  and  the 
C:  "Time" 
-,  survival  of  traditional  holidays.  In  examining  developments  U7 
Actor  P:  "mat"  Goal 
other  parts  of  England,  we  shall  need  to-Ve-a-F-Mese 
C:  Freq  C:  "Place" 
influences  constantly  in  mind. 
HP1:  3  para  11  (Class  conflicts) 
Actor  P:  "mat"  C:  Place 
Class  conflict  at  the  seaside  revolved  around  attitudes  to 
C:  Comparison  Token  P:  rel 
visitors,  rather  than  w3ges  or  working  conditions:  it  was 
Value  C:  Comparison 
about  styles  of  spendinj  money,  rather  than  the  getting  of  M. 
Actor  P:  mat  C:  Means 
Most  resorts  began  by  catering  for  the  middle  and  upper 
+  Actor  P:  -mat  Ranze  , 
classes,  and  they  developed  trading  and  residential  interests 
who  sought  above  all  else  to  maintain  a  sedate,  orderly  way--oT 
life,  with  nothing  to  disturb  the  invalid  or  shock  the 
+  C:  Time 
susceptibilities  of  the  respectable  family.  but  when  the 
railways  in  the  1840s  and  1850s  and  the  rising  real  wages  or- 
the  late  nineteenth  century  enabled  visitors  of  lower  social 
status  and  with  difterent  tastes  to  appear  in  large  numbers, 
Actor 
the  established  visiting  public  and  its  resident  allies  and 
P:  11mat"  Range  Senser  P:  ment  Phenomenon 
depenUants  took  fright.  They  feared  that  horseplayq 
noise  and  drunkenness  would  damage  their  amenities  and  threaten 
+  Senser  P:  ment  Phenomenon 
their  livelihood;  and  they  viewed  the  stallholders, 
-131- cheapjacksl  hawkers  and  beach  entertainers,  who  followed  in  the 
C:  Accomp  Actor  P:  mat 
wake  of  the  working-class  invasiong  with  alarm  They  sougT7t  to 
Goal  + 
cur=t  -e  influx  of  excursion  trainsq  especially  on  Sundays,  and 
P:  mat  Goal  C:  Means 
to  restrict  the  public  behaviour  of  trippers  by  imposI'n-g--an-= 
C:  Purpose 
enforcing  by-laws  to  proscribe  boisEerous  behaviour  an-U 
Actor  (Text)  P:  mat 
uncultivated  alfresco  entertainment.  They  also  tried  to  cut 
Goal 
through  what  was  often  a  tangle  of  conflicting  jurisdictions 
C:  Purpose 
in  order  to  regulate  beach  trading  and  suppress  dangerous  or 
Phenomenon 
otherwise  undesirable  foreshore  activities.  'RespectaST-el- 
working-class  visitors,  who  reacted  passively  to  their 
surroundings  and  accepted  a  silent  and  subordinate  place  in  the 
P:  ment  C:  ýuality 
seaside  scheme  of  things,  were  tolerated  with  condescension; 
+  Range 
but  assertive  triF-p-ers,  who  set  out  to  enjoy  themselves  in 
P:  "mat"  C:  quality  C:  Place 
their  own  way,  were  met  with  angry  oppositi  In  some 
Actor- 
resorts,  large  landowners  in  alliance  with  strong  and  single- 
P:  mat  Range  C: 
minded  local  authorities  were  able  to  defend  the  status  quo  bY- 
Means 
freezing  the  boisterous  excursionists  out,  or  confining  them 
limitedq  well-defined  areas  at  a  safe  distance  from  the  middlg- 
class  families  and  well-heeled  residents  on  whom  the  resort's 
-132- +  C:  Place 
bread  and  butter  was  thought  to  depend;  but  where  a  strong 
pressure  of  demand  found  divided  or  disorganised  opposition, 
and  gained  a  foothold  of  support  among  local  businessmen, 
entertainment  promoters  and  property  owners  who  saw  profit  IT7 
Actor  P:  "mat" 
the  working-class  presenceg  large  sections  of  a  resort  couli7go 
C:  "Place"  C:  Temporal  Token  P:  rel  Value 
down-market  veFy  quickl7.  This  kind  of  contlict  was  COMMOF- 
Sayer 
to  almost  all  resorts  near  major  population  centres.  it 
P:  verb  Verbiaae  C:  Accomp 
expressed  economic  divisions  between  the  Fe-s-1117re-nts  as  well  as 
+  Actor  P:  mat 
opposing  views  on  morality  and  propriety,  and  it  exposed 
Goal 
the  limitations  of  the  ideal  of  the  seaside  as  a  harmonious 
C:  Time 
social  melting-Fo-t.  By  the  early  twentieth  century, 
fModall  Actor  P:  "mat" 
admittedly,  a  more  tolerant  middle-class  consensus  reacR-eU  out 
C:  Accompaniment  C:  "Place" 
with  growing  contidence-ro-  -an  I-n-creasingly  respectable 
Actor 
mainstream  working-class  culture  in  some  resorts.  All  classes 
P:  mat  C:  Place 
mingled  in  Edwardian  Blackpool  at  the  Tower  Ballroom  and  Winter 
(Textl  +  C:  "Spatial"  Carrier 
Gardens,  tor  example;  but  tor  the  most  part,  the  classes 
P:  rel  Attribute  C:  Quality 
continued  to  be  segregated  geographicaliyt  residentially  or-TIn 
C:  Place  C:  Comparison 
a  few  cases)  seasonally,  at  the  ieaside  just  as  they  were 
-133- HP1:  3/HL1:  3 
Token 
in=.  The  social  harmony  of  the  Edwardian  seaside,  such  as 
P:  rel  Value  C:  Comparison 
it  was,  owed  more  to  class  segregation  than  to  social 
reconciliation. 
HL1:  3  paras  2-5  (Class  conflicts) 
Carrier  P:  rel  Attribute  C:  Place 
These  developments  were  particularly  pronounced  in  many  areas, 
C:  Time 
at  a  time  when  there  was  a  growth  in  working-class  free  time  Fs 
C:  Reason 
well  as  spending  power,  because  the  seaside  appealed  to  the 
wSole  spectrum  of  popular  attitudes  to  leisurej  from  the  narr 
dedication  to  the  pursuit  of  physical,  intellectual  and  moral 
health  and  improvementt  to  the  more  diffused  desire  to  'have 
spree"  away  from  the  depressing  constraints  of  the  working 
Actor  + 
environment.  The  earliest  railway  excursions  to  the  coast  boFh 
P:  mat  +  P:  mat  Range  Carrier 
responded  to  and  stimulated  this  wide  range  of  deman;  T.  Sunday 
P:  rel 
Schools,  temperance  societies,  and  paternalistic  employers  weF-e 
Attribute 
quick  to  use  the  seaside  excursion  as  a.  counter-attraction  to 
the  fairgrounds  and  race  meetings  which  still  dominated  populgr 
holidays  in  the  industrial  towns  in  the  early  VictMan  years, 
C:  Reason 
for  a'seaside  visit  offered  obvious  opportunities  for  the 
+  Possessor 
pursuit  of  health  and  educative  recreations*  But  the  enjoyment 
[Text]  P:  rel 
oT  cheap  travel  and  the  cult  oT  -sea  bathing  also  had 
-134- Possessed  C:  Place  Act  P:  mat  Range 
tees  among  the  unregenerate.  Ra--ny  patronized  the  Sunday 
C:  Accompaniment 
School  and  temperance  outings  without  subscribing  to  the  va  up-s 
Actor  [Text]  P:  mat 
which  motivated  their  promoters;  Ramsgat9q  for  instance,  founT- 
Ranze 
that  not  all  of  the  "reputed  allvocates  ot  total  abstinence-7-rom 
intoxicating  liquors"  who  arrived  on  special  excursions  were  as 
2. 
C:  Time 
staid  and  decorous  as  might  have  been  ex  ected  From  an  -ea--rTy 
[Text)  Actor  P:  mat  Ranae  C:  Purpose 
stage,  however,  -the  railways  gave  tacilities  toF  entrepreneurs 
+  P:  mat  RanRe 
to  get  up  excursions  on  purely  commercial  lines,  or  ran  cheap 
C:  Behalf  +  Actor 
trips  on  their  own  account;  and  these  open  excursionsq  whi-c= 
often  ran  on  Sundays,  especially  in  the  south  of  Engla-n-U-, 
P:  mat  Goal 
attracted  those  who  sought  their  pleasures  in  the  Seerhouse  as 
3 
Senser 
well  as  on  the  be  h  The  earliest  days  of  cheap  travel  for 
--- 
P;  "ment"  Phenomenon 
the  masses  saw  the  seaside  opened  out  to  all  those  who 
could  aftord-trie  journey,  which  otten  cost  much  less  than  a 
+  Actor 
day  s  wages  for  a  skilled  workman;  and  the  working-class 
C:  Time  C:  Comp 
seaside  holiday,  as  it  grew  out  of  the  day  excursion,  simi  y 
P:  mat  Ben  C:  Matter 
catered  for  all  shades  of  opinion  as  to  the  proper  way  of  using 
leisure  Eime. 
C:  Time 
As  working-class  visitors  joined  their  social  superiors  at  the 
-135- Actor  P:  mat  Ranae  + 
seaside  in  ever-increasing  numbersp  they  posed  problems  and 
P:  mat  RanRe  C:  Place  Actor 
orr-e-r-e-T  opportuniEies  in  the  resorts.  TFe-existing  "S-e-tter- 
C:  Freq  P:  mat  C:  Qual  C:  "Place" 
class"  visiting  p-MIT  Mten  reacted  angrily  to  the  Froximity 
+  C:  Place 
of  the  more  boisterous  of  the  excursionists,  but  in  some  places 
Actor  P:  mat  Range 
the  new  visitors  came  to  constitute  a  market  of  sufficient  size 
C:  Result 
and  apparent  elasticity  to  encourage  entrepreneurs  to  cater 
rModall  C:  Place 
specifically  for  theme  Indeed  where  working-class  demand  was 
Senser  P:  "ment"  Phenomenon 
heaviest  some  resorts  saw  their  economies  transformed  in  the 
C:  Time 
late  nineteenth  century,  as  the  "better-class"  visitor  began  to 
retreat  to  quieter  and  more  select  holiday  and  residential 
C:  "Place"  Actor 
7a-unts.  Un-  =er  --tWese  circumstances,  the  commercialization  of 
C:  Time  P:  mat 
entertainment  which  was  developing  rapidly  inland  soon  made 
Range  C:  Place  +  Ranae 
its  appearance  at  the  seasiMe-,  57T  stalls  and  fairground 
P:  mat  C:  Time 
attractions  were  supplemented  in  the  later  nineteenth  century 
C:  Means 
by  increasingly  heavily-capitalized  entertainment  centres. 
C:  Place  Senser 
Where  this  happened,  the  organizers  of  Sunday  School  a-n-J 
P:  ment  Phenomenon  + 
temperance  excursions  began  to  look  for  safer  destinations;  b 
C:  Time  Actor 
by  this  time  the  commercial  excursions  and  the  railways'  own 
-136- P:  mat  Goal  +  Actor 
regular  cheap  holiday  fares  dominated  the  market,  and  the 
P:  mat  C:  QualitX 
popular  resorts  were  able  to  grow  at  a  rapid  rate4. 
Token  ýTextl  P:  rel  Value 
Such  developmentg,  however,  depended  on  the  regular  appearance 
of  large  numbers  of  working-class  visitors  who  stayed  for  a  f- 
days  and  the  formation  of  a  demand  which  was  spread  over 
5 
Possessor 
several  weeks  of  the  summFF  The  working-class  day-tripper 
C:  Freq  P:  rel  Possessed  C:  Accom 
never  had  mucR  to  offer  the  economy  of  most  resorts,  apart 
from  that  part  which  consisted  of  beerhouses  and  cheap  eating- 
C:  Concession 
houses,  stalls  and  beach  amusementss  although  in  the  later 
Victorian  years  he  provided  added  encouragement  and  increased 
dividends  for  the  great  entertainment  centres  of  the  larger 
6 
C:  Time  ýTextl  Actor 
resorts  At  an  ear-ry-stageg  however,  some  ot  the  more  thrifty 
and  resourceful  of  the  better-paid  working-class  visitors 
P:  mat  Ranae  C:  Temporal  Actor 
contrived  to  extend  their  stay  to  a  week-end  and  bey3n-d.  TF'Is 
P:  -  (Modal]  -mat  C:  Place 
may  well  have  been  happening  in  Gravesendl  "the  goal  of 
C:  Time 
every  young  cockney's  Sunday  excursion",  as  early  as  the 
C:  Time 
'twenties  and  'thirties  in  the  heyday  of  the  cheap  Thames 
C:  Time  [Modal]  Actor 
steamer  trip.  By  the  late  I8.5Us,  at  any  rate,  a  working-class 
P:  -  rModall  -mat  C:  Place 
accommodation  industry  ws  clearly  emerging  in  some  resorts, 
Attribute 
the  prelude  to  the  appearance  ot  a  specialized  working-class 
-137- Carrier  P:  rel  Attrib 
season  alongside  the  existing  ong.  TN'is  was  true 
C:  Matter 
especially  of  the  resorts  in  easy  reach  of  the  textile 
conurbations  ot  Lancashire  and  the  West  Riding  of  Yorkshire, 
and  the  are  of  seaside  resorts  along  the  Kent  and  Sussex  coasts 
Phen  P:  ment 
to  the  south  of  London,  especially  in  Tha  it  can  7e  -seen 
C:  Place  C:  Time  +  C:  'Place 
in  Blackpool  and  Scarborough  at  this  time,  and  even  in 
Ramsgate,  where,  in  1861  a  witness  pointed  out  that  besides  the 
high-class  lodging-houses  on  the  cliffs,  there  was 
accommodation  in  the  lower  town  near  the  harbour  for  "a  vast 
number  of  other  people,  a  class  of  an  interior  kinaw7. 
C:  "Place"  rDirl  P:  ex  Existent 
From  these  beginningsq  there  emerged  a  distinctively  working- 
C:  Time 
class  holiday  industry  2uring  the  period  of  falling  prices  at 
+  Actor 
the  end  of  the  nineteenth  century;  and  the  new  pattern  of 
P:  mat  Ranae  C:  Place 
demand  began  to  generate  employment  in  lodging-house  keeping, 
Actor 
buildingg  retailing  and  other  se-r-v  =c  The  lifestyles  of  t 
[Text]  P:  mat  Ranae  C:  Accompaniment 
new  visitors  otten  generated  contlict  with  the  established 
+  Actor 
branches  of  the  holiday  trade,  but  the  working-class  season, 
augmenting  as  it  did  an  already  swelling  rush  to  the  sea  by 
a 
P:  ma  t 
workers  in  the  expanding  white-collar  occupations  p  provideZr- 
Range  C:  Place 
a  new  impetus  to  growth  in  many  late  Victorian  resorts. 
-138- Actor  P:  mat  Ranpe  C:  Place 
Blackpoo  provi  es  te  most  o  vious  examp  e  ere,  u 
Phenomenon 
Southend,  Cleethorpes,  Yarmouthq  Scarborough,  Morecamge--a-nu- 
P:  ment  Attribute  C:  Place 
several  others  can  be  seen  to  fit  this  patteMn.  In  the  no=t 
[Modal]  Actor 
of  England,  at  least,  the  most  rapid  large-scale  resort  growth 
P:  mat  C:  Place 
of  the  late  nineteenth  century  came  where  the  working-class 
+  [Dirl  P:  rel  Carrier 
presence  was  most  strongly  felt,  and  it  was  tFe  resorts 
Attribute 
which  adapted  best  to  this  new  stimulus  which  expanded  fastest. 
(Text]  Actor 
on  the  other  hang,  resorts  like  Southport,  which  had  prospered 
P:  mat 
in  the  mid-Victorian  heyday  of  the  solid  middle  classes,  fou 
RanSe  C:  "Place"  + 
ditticulty  in  tapping  the  new  sources  of  growth,  and 
P:  mental  Phenomenon  C:  Reason 
experienced  relative  stagnation  as  residents  and  landowners 
resisted  popular  amusements  and  an  inferior  class  of  housing, 
while  local  government  and  the  local  economy  remained  under  Me 
C:  Place 
sway  of  commuters  and  staid  villa-g-we=9.  Further  south 
Goal  P:  mat  Actor 
the  picture  is  complicated  by  the  meteoric  rise  of  Bournemouth, 
C:  Accompaniment 
Rove  and  Eastbour-n-e--,  -=aong  with  several-other  select  resorts  of 
C:  Comp  Actor  P:  mat 
less  spectacular-g-row-EE-,  while  margate  and  Ramsgate  found 
Range 
that  the  early  appearance  of  working-class  visitors  was  no 
guarantee  of  renewed  expansion  on  any  substantial  sc  10. 
-139- RanAe 
Even  Southend's  remarkable  surge  of  development  at  the  turn  -oT 
P:  mat  C:  "Spatial"  Actor 
the  century  was  fuelled  in  Large  part  by  London  commuters, 
C:  Comparison 
while  Yarmouth  owed  its  increasing  prosperity  largely  to 
+  C:  Place 
visitors  from  the  industrial  Midl  But  even  in  salubrious 
Actor  P:  mat 
Sussex  "better-class"  resort  growth  was  beginning  to  change 
Goal  C:  Time  C:  Time 
its  focus  by  this  time,  as  parts  of  the  central  areas"  o=M-e 
larger  resorts  were  being  invaded  by  the  working-class  visitz;  -r, 
and  as  his  social  superiors  retreated  along  the  coastline  into 
new  "marine  suburbs",  carefully  regulated  to  keep  the  trippers 
at  bay,  or  began  the  colonization  of  the  remoter  coasts  of 
Devon,  Cornwall  and  Pemb-roMes;  M-rell. 
HL1:  3  para  29  (Class  conflicts) 
C:  Place 
Outside  the  textile  districts  of  Lancashire  and  the  West 
(Text]  Actor 
Ri  =ing,  then,  the  survival  of  irregular  working  habits,  ofteF- 
associated  with  a  deep  attachment  to  a  large  number  of 
P:  mat  Range 
customary  festivals,  inh  . ibited  the  thritt-9nd  planning  which 
were  necessary  tor  the  development  of  holidays  away  from  home. 
(Modal] 
.  Actor  P:  mat  Range 
-  in  any  case,  most  industrial  workers  retaiN-ed  a  preference  toF 
the  safe  local  pleasures  of  neighbourly  conviviality  and 
Carrier  P:  rel  Attribute 
hospita  =ity.  Day-trips  were  increasingly  well-patronized 
C:  Time  +  C:  Place 
in  the  late  nineteenth  century,  but  over  most  ot  industri"a-V17-ed 
140- -  HL1:  3/HP1:  4 
Possessor 
England  only  the  skilled  and  supervisory  groups  among  the 
P:  rel  Possessed 
working  class  had  the  will  or  the  resources  to  take  a  full=- 
Carrier  P;  rel,  C:  Fre 
scale  holiday  away  from  h  working  people  were  usuaffy' 
I 
Attribute  +  P:  -  C:  Quali  ty 
"respectable"  in  dress  and  demeanourv  and  were  more  easily 
-mat  C:  Place  C:  ComRarison 
assimilated  into  Me  -resorts  than  the  excursionists,  who  often' 
included  lively  and  even  uproarious  elements  whose  behaviour 
Actor  P:  mat 
was  capable  of  scandalizing  their  "betterF".  Conflicts-flared 
C:  Place  C:  Matter  C:  Time  +  [Dirl  P:  rel 
in  many  resorts  on  this  issue  during  the  1890s,  bu  it  was' 
C:  Time 
not  until  the  twentieth  century,  and  especially  the  inter-war 
Token 
years,  that  most  working-class  day-trippers  became 
metamorphosed  into  staying  visitors. 
HP1:  4  para  12  (Changing  holiday  patterns) 
The  working-class  invasion 
Actor  P:  mat  Range 
Different  resorts  responded  to  the  changes  in  potential  and, 
C:  Means  [Modal  I 
actual  visiting.  publics  in  different  ways.  As  will  be  clear, 
rDirl  P:  ex  Existent  Token 
there  was  no  single  uniform  expe-r-i"-ence.  The  evolution  of  a 
,  -P:  rel  Value 
resort's  'social  tone'  was  the  product  of  a  mixture  of 
Token 
external  and  internal  in-Fru-1ences.  The  level  of  working-class 
P:  rel  Value  C:  Time 
emanct  became  inereasingiy  important  in  the  later  nineteent 
-141- +  Coal  P:  mat  Actor 
century,  and  this  was  affected  By  holiday  patterns  and  habitg 
C:  Place  C:  Place 
Tn-resort  hinterlands.  Where  family  incomes  were  relatively 
high  and  sufficiently  regular  to  encourage  saving  for  future 
enjoyment  as  well  as  to  guard  against  contingencies,  and  wheF-e 
traditional  holidays  had  survived  in  moderation  without 
disrupting  the  whole  of  -  the  summer  as  they  did  in  the  Potter'les 
Actor  P:  mat  C:  Time 
or  the  Black  Countryt  the  seaside  habit  could  develop  early 
C:  Place  Carr  P:  rel  Attrib  C:  Matter 
among  the  working  class.  This  was  true  especially  of  t 
Lancashire  cotton  towns,  where  a  pre-industrial  tradition  or- 
sea-bathing  at  the  August  spring  tides  gave  added  impetus  to 
C:  Place 
the  popular  seaside  holiday.  Where  old  holidays  had  been 
abandoned  or  suppressedg  or  where  'St  Monday'  was  regularly 
Carrier 
observed  throuEh  the  year,  the  w3rking-class  seaside  holiday 
P:  rel  Attrib  C:  Reason 
was  much  slower  to  become  established,  as  beery  and 
Token 
neighbourly  local  pleasures  were  harder  to  displace.  Cheap7n-d 
P;  rel  Value  C:  "Place" 
rapI7  transport  was  obviously  important  in  expanding  the 
holiday  market  at  all  levelsq  and  especially  among  the  working- 
+  Carrier  P:  rel  Attrib 
class;  but  the  causal  impact  of  rallwayst  as  such,  was  qu 
Actor  P:  mat  Range  Attrib  + 
limit  They  made  increased  2emand  levels  possible,  and 
Senser  C:  Freq  P:  ment  Phen 
the  policies  of  individual  companies  sometimes  tavoured  some 
-142- HP1:  4/HL1:  4 
C:  Behalf  +  Actor 
resorts  at  the  expense  ot  others;  but  the  positive  impetus  t6- 
C:  Freo  P:  mat  C:  Plce 
resort  growth  and  changing  demand  patterns  usuaiLy  came  from 
C:  Time  Actor  P:  mat  C:  Time 
elsew  In  the  long  rung  the  railways  responded,  oft  n 
C:  "Behalf"  +  C:  Time 
belatedly,  to  the  rising  demand  for  seasideýholldays;  but  o-n=y 
in  the  earliest  pioneering  days  of  cheap  excursions  in  the 
P:  -  Actr  -mat  RaqZe  Token  P:  rel  Value 
1840s  did  they  help  to  create  it.  They  were  necessary  to 
C:  "Place"  +  Token  P:  rel  C:  Freq 
resort  growth  beyond  a  certain  point  but  they  were  seldom., 
Value 
in  themselves,  a  sufficient  cause  for  expanded  levels  of 
demanU. 
IIL1:  4  para  15  (Changing  holiday  patterns) 
Actor  P:  mat  RanRe 
Steady  pressure  trom  the  labour  torce  brought  extensions  ot  the 
C:  Time 
traditional  holidays,  especially  in  July  and  August, 
C:  Time  C:  Place 
throughout  the  second  half  of.  the  nineteenth  centuFy-.  Tn  -some 
Wodall  Range  P:  mat  C:  Time  Attrib 
places,  : Lndeed,,  new  holidays  were  created',  in  the  1840s,  often 
arising  out  of  seaside  excursions  organized  by  the  employers  or 
Coal 
with  their  approval.  Bolton's  holiday  observances  were 
P:  mat  C:  "Place"  C:  Time 
concentrated  into  Whitsuntide  throughout  the  latter  half  of--tf7e 
+  Actor  Pmat  C:  Place 
nineteenth  century,  but  a  subsidiary  August  break  grew  out  ot 
the  seaside  trips-organized  by  the  operative  cotton  spinners 
-143- 26 
C:  Concession 
association  Whatever  the  origins  ot  the  cotton  town 
Actor  P:  mat  C:  Qual  C:  Time  C:  Time 
holidays,  they  lengthened  inexorably  from  the  1846s.  r_y_t_=e 
Possessor  P:  rel  Possessed  C:  Time 
mid-century,  Burnley  had  -two  free  days  beyond  the  week-ei7d 
C:  Time  Actor  P:  mat  Range 
at  the  July  faiF.  Mo-st  people  in  the  town  had  achieved  an 
C:  Time  C:  Time  Goal  P:  mat  C: 
extra  day  by  1870;  in  1899  the  fair  holiday  was  extended  to  a 
Temeoral  C:  Behalf  +  Rang 
full  week  for  tMe-textile  wor  and  an  almi-Ello-nal  long  we 
P:  -  C:  Time  -mat  C:  Time  Actor 
end  in  September  had  already  been  secured  'i-n--=.  The  otheF_ 
P:  mat  Ranae  Actor 
texti"Te  towns  showed  a  similar  paRt-ern.  Oldham  and  Darwen  each 
P:  mat  Range  C:  Time  C:  Concess 
acquired  a  tuLl  week  in  the  summer  as  early  as  18899  althougg- 
in  the  former  case,  at  least,  the  actual  agreement  merely_ 
Actor 
legitimized  a  lOng-established  practice.  Chorley  and  Nelson 
rTextI  P:  mat  Range  C:  Time  Actor  P:  mat 
also  obtained  a  tull  week  before__ff_u_r=ney;  Blackburn  followed 
C:  Time  +  C:  Time  Possessor 
in  19U1,  and  by  1905  only  Boltong  which  still  took  several  dg-ys 
C:  Time  P:  rel 
off  at  Whitsuntide,  and  a  few  of  the  smaller  towns  still  R=a 
Possessed  C:  Time 
27  Possessor 
less  than  a  week's  holiday  in  July  or  August  cashire 
P:  rel  Possessed 
cotton  workers  had  longer  consecutive  recognized  summer 
C:  Time  C:  Comparison 
holidays  at  an  earlier  2at-e-FtRan  anywhere  else  in  industriar- 
+  Actor 
England;  and  their  observance  of  a  regular  working  week  for  te 
-144- HL1:  4/HP1:  5 
P:  mat  CDirl  Attrib  Range 
rest  of  the  time  made  it  easier  tor  them  to  save  and 
C:  Comparison 
prepare  for  a  seaside  holiday,  rather  than  losing  working  ti 
and  spending  surplus  cash  on  more  immediate  gratitications 
close  to  home28. 
HP1:  5  ,  para  13  (Effects  on  resorts) 
Token  P:  rel  Value 
Developments  in  the  resorts  themFelves  were  more  to  the  point. 
rDirl  P:  rel  Value 
It  was  their  attractions  and  adaptability,  in  conjunction 
Token 
with  social  em7ilation  and  the  vagaries  or  fashion,  that 
generated  and  sustained  the  growing  demand  for  seaside  holid;;  _ys 
Token  P:  rel 
and  seaside  resi7e--nce.  The  policies  of  landowners  were 
Value  C:  Time 
particularly  important  in  the  early  stages  of  resort  growth, 
C;  Place 
especially  at  places  like  Eastbourne  and  Llandudno  where 
wealthy  landowning  families  were  able  to  plan  for  high-class 
development  and  protect  their  vision  of  decorum  and  salubrity 
through  restrictive  covenants  and  the  discouragement  of  pubs 
Actor  Pi-  (Textl 
and  unseemly  entertainments.  Large  landowners  might  also 
-mat  Goal 
subsidise  the  promenades,  utilities  and  drainage  systems  wh 
were  essential  but,  in  themselves,  usually  unprofitable  parts 
+-  Actr  P:  mat  C:  Purpose 
of  a  resort's  Stock  in  trade;  and  they  might  step-In  to  support 
C:  Time 
pier  and  entertainment  companies  when  the  latter  faltered  or 
-145- Token  P:  rel 
were  slow  to  materialise.  Large-scale  entertainment  was 
C:  Freq  Value  C:  Time  C:  Place  C:  Concess 
rarely  protitaBle  in  the  long  run  at  the  seasideq  except  at 
+  C:  "Place" 
Blackpool;  and  in  the  considerable  majority  of  cases  where  no 
large  landowner  was  able  or  willing  to  ride  to  the  rescue, 
Actor  P:  -mat  Range  C:  Place  (Comm) 
local  government  took  on  a  range  of  roles  at  the  seaside  which 
(Modal]  C:  Place 
was  rarely  matched  inla  edt  even  where  landowners  had 
Actor  -  P:  mat  ,- 
made  the  early  runningg  local  authorities  were  taking  over 
C:  Place  C:  Time  C:  Concession 
almost  everywhere  in  Edwardian  timesp  despite  opposition  from 
ratepayers  whose  incomes  were  not  derived  from  the  holiday 
,  Senser 
indus-fr-y.  The  leading  citizens  of  successful  seaside  resorts 
P:  ment  Phenomenon  C:  Role 
might  like  to  think  of  their  towns  as  brilliant  exemplars 
+  Token  P:  rel 
the  success  of  private  enterprise;  but  most  such  towns  owed 
Value  C:  quality  C:  Reason 
=teir  attractrveness,  in  large  part,  to  municipal  socialism  of 
a  pervasive  and  pioneering  kindl  extending  from  the  orthodox 
provision  of  gas,  waterv  tramways  and  public  order  to  the  more 
exotic  involvement  of  local  authorities  in  promenadest  piers, 
parks,  entertainments,  marine  lakesp  golf  coursesq  municipal 
Token 
orchestras,  catering  and  even  ag-We-r-Fir-sl7g.  The  rising  demand 
P:  rel  Value  C:  Reason 
for  seaside  holidays  owed  much  to  the  attractiveness  of  the 
+  C:  Means  Tok  P:  rel  Val 
resorts  themselves;  and  in  almost  every  way  this  owed  more 
-146- HP1:  5/HL1:  5 
C:  Reason  C:  Comparison 
to  municipal  enterprise  than  to  the  actIvIties  of  private 
entrepreneurs  or  public  companiese 
HL1:  5  para  16  (Effects  on  resorts) 
Possessor 
The  evolution  of  this  distinctive  Lancashire  holiday  system 
P:  rel  Possessed  C:  Behalf  Range 
had  important  implications  for  the  resrrts.  Me  demand 
P:  mat  C:  Temporal  C: 
seaside  visits  was  spread  over  several  weeks  of  the  summer,  as 
Reason  + 
different  towns  took  t5eir  holidays  at  different  times;  and 
Actor  P:  mat  LDirl  Attrib  Range 
this  accidental  stagger  effect  made  it  possible  tor  a 
specialized  working-class  holiday  industry  to  emerge  at  an 
I  C:  Acconaniment  Token 
early-Stage.  Whitsuntide  apart,  the  working-class  season 
P:  rel  C:  Temporal 
Tasted  only  from  Burnley  Fair  in  early  July  to  Oldham  Wakes  in 
+  Token  P:  rel  Value 
early  September;  but.  even  this  was  enough  to  attract 
substantial  investment  in  accommodation  and  amusements  from  the 
C:  Place 
late  'sixties  to  early  'seventieg.  In  many  other  areas, 
Goal  P:  mat  C:  "Place" 
working-class  demand  was  channelled  into  August  Bank  Holiday 
we'eas  it  developed  from  the  late  'seventies  onwards. 
Carrier  P:  rel  Attribute  +  (Dirl 
Railways  and  resorts  were  uncomtortably  crowdedv  and  there 
P:  ex  Existent 
was  nothing  to  encourage  the  provision  of  permanent  amenit  As 
C:  Place  ýTextl 
for  the  working-class  711-s-i"More  In  textile  LancasEre,  howeverl 
-147- HL1:  5/HP1:  6 
Carrier  P:  rel  Attrib  C:  Cone 
August  Bank  Holiday  was  unimportant  in  its  own  right,  except 
+  Actor 
for  a  few  office  workers  and  shop  assistants;  and  the  longer 
P:  mat  Range  C:  Result 
season  enabled  some  ot  the  resorts  to  make  themselves 
[Comment] 
attractive  to  the  working-class  visitor,  which  in  turn  gave  a 
further  stimulus  to  the  already  buoyant  demand  for  seaside 
Token 
visits  among  the  operatives  and  their  fami=.  Rhylg.  Douglas, 
P:  rel  C:  Place 
New  Brighton,  and  Scarborough  were  among  the  resorts  which 
+  Phenomenon  P:  ment 
responded  to  these  developments;  but  the  relationship  can  be 
C:  Quality  C:  "Place" 
seen  at  its  most  effective  in  the  remarkable  growth  of 
Blackpoor29. 
HP1:  6  para  14  (Conclusion) 
The  scope  for  further  work 
Token  P:  rel  Value  +  Ben 
Seaside  resorti  were  peculiar  but  important  places,  and  they 
P:  mat  Range  C:  "Place" 
need  to  be  given  due  weight  in  any  assessment  of  urban 
Sayer  P:  verb 
development  in  Victorian  and  Edwardian  England.  I  have 
Verbiage 
tried  to  explal"n-t-Fe-nature  and  significance  of  the  rise  of  te 
solidl  substantial  crescents  and  terraces  of  the  resorts  of-f-Re 
+  Range  C:  Role 
steam  age;  and  the  basic  pattern  of  resort  development,  as  r-t 
P:  -  C:  Qual  -mat  C:  Time  Actr 
remains  with  us,  was  firmly  established  by  1914.  Not  that  IFF-e 
-148- HP1:  6/HL1:  6 
P:  mat  C:  Place  Actor  P:  mat  Range 
story  should  stop  at  that  point.  We  need  turther  work 
C:  Matter 
on  the  changing  fortunes  of  seasiae  resorts  in  the  inter-war 
+  Senser  (Text]  P:  ment  Phen  C:  Matt 
and  post-war  years;  and  we  also  need  to  know  more  about 
the  resorts  of  Scotland  -  and  Irelandq  which  have  so  far  been 
Actor 
neglected  by  serious  hiStorians.  The  rise  of  the  bungalowl  Me 
chalet,  the  caravan  and  the  holiday  camp  in  the  age  of  the 
motor  car  and  the  charabanc,  and  the  changing-experience  of 
seaside  England  in  the  age  of  the  package  tour  and  the 
P:  mat 
aeroplanet  the  holiday  flat  and  the  nude  bathing  beachq  wilT- 
Range  C:  Behalf  C:  Time 
provide  stimulating  material  for  many  historians  in  the  future. 
C:  Time  Ben  P:  mat  Range 
In  the  meantime,  the  seaside  resort  should  be  granted  the 
C:  Place 
prominent  place  it  deserves  in  general  anglyses  of  urbanisarion 
and  social  change  during  the  key  decades  of  transition  to 
industrial  society  in  Victorian  and  Edwardian  Engl  0 
HLI:  6  para  32  (Conclusion) 
Actor  [TextJ  Pmat  Goal 
The  loss  of  traditional  sum-m-er-70-lidays,  then,  retarded  the 
C:  Quality 
development  of  the  popular  holiday  industry  just  as  serious'ry 
C:  Comparison 
as  did  too  strong  an  attachment  to  irregular  work  and  frequent 
C:  Result  Actor 
popular  festi  As  a  resuLt9  much  of  the  southern  half 
P:  -  C:  Spat  -mat-  C:  Place  C:  Time 
ngiand  was  only  just  passing  beyond  the  excursion  stage  by  the 
-149- C:  Concession 
turn  of  the  century,  although  Southendl  Yarmouth,  Weston-super- 
Mare,  and  the  Thanet  resorts  were  already  seeing  a  deeper 
+  Actor 
working-class  penetration  of  their  al  economies.  Bu-t--Ege- 
P:  mat  C:  Place 
really  early  advances  had  come  on  the  coasts  of  Lancas-HUr-e--a-HU 
Attribute  Actor 
North  Wales,  fed  by  the  Lancashire  textile  wor  Their 
P:  mat  Goal  C:  Place 
patronage  had  stimulated  early  investment  in  amusements-a-nd- 
+  Actor  CText]  P:  - 
accommodation  for  a  working-class  market,  anir  this  in  turn  h9d 
mat  Range  Attrib  C:  Behalf 
made  the  resorts  more  attractive  not  only  to  Lancashir-e---wo=ring 
men  and  their  families,  but  also  to  excursionists  from---t-ff-e=est 
C:  Place 
Riding  of  Yorkshire  and,  later,  the  West  Midla  In  all 
Range  P:  mat  C:  Means 
these  areas,  the  holiday  habit  was  encouraged  by  the  cheap 
amusements  and  ample  but  unpretentious  accommodation  on-  o=e-r 
in  those  resorts  which  were  able  to  adapt  to  the  needs--or- 
C:  "Sýatial" 
working-class  visitors  in  large  num  lesser  extent, 
Token  P:  rel  Value 
Cleethorpes,  Bridrington  an7-7c"a-Morough  were  early 
beneficiaries  of  a  growing  demand  from  Sheffield  and  the  West 
Riding  woollen  district  in  the  last  quarter  of  the  nineteenth 
C:  Place  Token 
century.  In  these  areas  of  northern  England,  the  workinFFE-Ta-ss 
P:  rel  Value 
holiday  came  a  mass  experience,  shared  by  almost  every  famil 
which  was  not  incapacitated  by  unemployment  or  the  poverty 
cycle,  at  least  twenty  years  before  it  gathered  strength  in 
150- Token 
other  parts  of  the  country.  The  reasons  tor  this  precocious 
P:  - 
developmentj  and  the  pattern  of  change  elsewherep  can  Se 
C:  Qual  -rel  Value 
directly  related  to  the  speed  and  circumstances  of  town  growth 
and  industrial  development  in  the  hinterlands  of  the  resorts, 
a  nd  above  all  to  the  relationship  between  family  incomes, 
labour  - discipline,  and  the  persistence  of  local  holiday 
(Dirl  P:  ex  Existent 
customs.  There  can  be  no  doubt  that  it  would  be  profitable  to 
adopt  a  similar 
ýpproach  to  the  analysis  of  other  aspects  of 
working-class  leisure  in  the  nineteenth  cej7-tu-ry64. 
-151- HP2:  1 
Field:  History,  No.  2  - 
Popular  article:  "The  Bishop's  Wars"  (HP2) 
Learned  article:  "Scottish  covenanters  and  Irish  confederateste 
(HL2) 
Analogous  ýassages 
HP2:  1  'para  1  (Introduction) 
C:  Time  Actor  P:  mat  Goal  C:  Result 
By  1637  Charles  I  had  provoked  his  Scottish  subjects  into 
C:  Means 
re7v`=t  against  him  through  absentee,  arbitraryt  absolutist  a 
C:  Time 
perhaps  worst  of  all,  anglicising  government.  11-57-t-Re  spring  -5f 
Actor  P:  mat  Range 
1638  the  king  accepted  that  he  could  restore  his  authority  iF- 
(Text]  Senser  P:  ment 
Scotland  only  by  military  means.  Further,  he  recognisea 
Phenomenon 
that  support  for  him  in  Scotland  was  so  weak  that  a  military 
solution  would  need  to  come  from  outside  --  from  England. 
C:  Concession 
Given  the  fact  that  England  had  five  times  the  population  of 
Scotland,  and  that  the  difference  in  wealth  ot  the  two 
Carrier  P:  rel  Attrib 
countries  was  far  greaterp  Charles  must  have  been  contident 
that  he  could  subdue  those  distant  provincial  nuisances,  the 
ý 
(Text][Textl 
Scottish  Covenanters,  without  too  much  difficulty,  'Ate  Yet  in  te 
Act  P:  mat  C:  Qual  +  Act  C:  "spat"P:  mat  Goal 
event  he  failed  disastrouslyp  and  this  so  undermined  91"-s 
C:  Result 
prestige  that  it  led  to  the  collapse  of  his  power  in  Englang- 
(Txt]  P:  "mat"  C:  Oual  + 
and  Irelandq  as  well  as  in  Scotland.  What  went  wrong  --  or 
C:  Qual  C:  "Place" 
right,  from  tne  Scottish  point  or-71-ew? 
-152- HL2:  1 
HL2:  1  para  1  (Introduction) 
The  Ulster  Scots 
Actor 
The  shortness  ot  the  sea  crossing  between  Ulster  on  the  one 
hand  and  Argyll  and  the  western  Lowlands  ot  Scotland  on  the 
P:  -  C:  Freq  -mat  Range  C:  "Place" 
other  Has--aTways  ensured  close  contacts  Getween  the 
C:  Time 
inhabitants  of  Ireland  and  Scotla  At  the  beginning  ot  the 
Actor 
sixth  century  the.  Scots,  who  had  come  from  Ireland  and  settle- 
P:  'mat  Range  C:  Place  Attrib  C:  Time 
TER  Argyll,  created  a  new  kingdom  there,  Dalriada;  later 
Act  P:  mat  Ben  Ran5e 
they  were  to  give  Scotland  both  her  ruling  dynasty  and  her 
Actor  C:  "saat"P:  mat  C:  Place 
name.  c7'ristianity  partly  came  to  Scotland  from  Ireland 
C:  Means 
through  the  work  of  Columba  (who  landed  on  Iona  in  563)  and 
others. 
HL2:  1  (cant)  para  23  (Introduction  to  Bishops'  Wars) 
The  First  Bishops'  War,  1639 
[Modal)  C:  Time 
Not  surprisingly,  once  resistance  to  the  king  in  Scotland 
Actor  P:  mat  C:  Qual  C:  Place  C:  Time 
beganp  suspicion  of  the  Scots  grew  tast  in  Ir-e-Tand.  T-n 
Actor  P:  mat  Coal 
September  1637  Wentworth  obstructed  the  attempts  at  the  earl  of 
+  C:  Time  Act  C:  Qual 
Ancrum  to  obtain  land  in  ireland48,  and  in  1638-he  strongTy- 
P:  mat  Goal 
opposed  an  offer  by  the  marquis  of  Hamilton  and  other  Scots  to 
Sayer 
take  over  London's  lands  in  County  Londonderry.  Wentworth 
-153- HL2:  1/HP2:  2 
P:  verb 
- 
Verbiaae  C:  Role 
denounceg-TEffe-sclieme  as  Likely  to  put  all  Ulster  under  Scots 
control,  at  a  time  when  many  of  the  Scots  already  there  were 
showing  their  dislike  of  English  laws,  both  civil  and 
ecclesiastica, 
41. 
C:  "Place"  Possessor  P:  rel  Possessed 
In  this  he  had  the  fulr- 
support  of  William  Laudq  archbishop  of  Canterbury,  who  wrote  to 
him  denouncing  the  Scots  and  emphasising  that  it  was  'no  timT_ 
to  weed  the  English  out  of  Londonderry  to  make  room  for  more  of 
v42 
[Modall  Token  P:  rel 
Ma-t-Teaven  lronicaiiyq  both  Ancrum  and  Hamilton  were  to 
Value  C:  "Place" 
prove  supporters  of  the  king  in  his  struggle  with  the  covena77 
Goal  [tiodall  P:  mat  C:  Place  C:  Role 
ters;  Hamilton  indeed  was  sent  to  Scotland  as  king's 
C:  Time  C: 
commisioner,  Charles'  personal  representative,  in  mid-1638  ta'" 
Purpose  (Text]  Verb- 
negotiate  with  the  covenanters.  By  contrast  Sir  John 
Clotworthy,  an  English  planter  in  Antrimp  whose  offer  to  takF_ 
over  the  Londonderry  lands  Wentworth  had  preterred  to 
4Q 
P:  -  C:  Time  -verbal  -iage  Mam=on-s 
,  was  soon  report-e-9-to  be  in  Edinburgh  'to  salutg- 
the  kirk',  meeting  (and  evidently  offering  to  supply 
intelligence  to)  leading  covenanters  I&L  . 
Value 
guarantee  of  lo-y,  -a=ty. 
HP2:  2  paras  2-4  (Preparations  for  war) 
Token  P:  rel 
Englis-h--blood  was  ng- 
rTextl  Carrier  P:  rel  Attribute  +  Carr  Nrel  Attrib 
First,  Charles  was  overconfidentg  and  he  was  InexperieFF-ed 
-154- [Textl  Act  P:  mat  Range 
in  military  maEters.  Second,  he  failed  to  take  account  o=ow 
his  English  subjects  would  react  to  being  told  to  fight  the 
Attribute 
Scots,  perhaps  assuming  that  they  would  be  eager  to  attack 
+  C:  Concession 
their  traditional  enemy  in  the  north.  but  though  Englishmen 
Senser  P:  ment 
had  little  liking  or  respect  for  the  Scots,  many  sympathise 
+  P:  mat  C:  "spatial"  Phenomenon/Range 
wL  tge-g-rle-vances  that  had  leZ-  3.  and  shared  to  some  extent,  -I"t=. 
Senser  P:  ment  Phenomenon 
the  Scots  to  revolt.  They  disliked  arbitrary  government  and 
Llextj  Actor 
ng's  religious  and  other  p3licies  as  well.  The  Scots 
P:  mat  Range  C:  Behalf  Actor 
were  making  a  stand  against  the  king:  to  help  him  defeat  the,  7- 
,e 
Attribute  C..  P:  mat  Rang  comp  [Text]  Actor 
would  make  him  more  intlexible  than  ever.  Thus  the  E-n_g 
P:  mat  Ranae  C:  Time 
fo-u-53  a  widespread  lack  of  enthusiasm  in  England  when  he  tMed 
Attribute 
to  mobilise  the  country  against  the  Scots,  responses  varying 
from  sullen  obstruction  to  open  violence  when  attempts  were 
made  to  enlist  men. 
fText]  Senser  P:  ment  Phenom  Attribute 
Third,  the  king  had  underestimated  the  Sc  s.  Convinced  that 
Ben  P:  mat  Actor 
God  was  on  their  side,  they  were  inspired  by  the  national 
myth  of  their  country  as  the  never-conquered  nation  that  haU- 
always  managed  to  defeat  the  efforts  of  its  great  neighbour  to 
Actor 
destroy  it.  Charles's  decision  to  use  an  English  army  to 
C:  Means  P:  mat  Ben 
restore  order  in  many  respects  helped  the  Scots'  war  effort: 
-155- HP2:  2/HL2:  2 
Sayer  P:  verb  Target  Verbiage 
it  persuaded  many  doub-t-e-r-s-t-Rat  resistance  to  the  king  was 
justified,  that  the  cause  of  the  Covenant  was  the  patriotic 
cause,  the  only  alternative  being  English  occupatioF. 
C:  Time  Actor  P:  mat  Goal 
In  1639  Charles  finalised  plans  for  the  great  assault  on 
Actor  P:  mat  Range  C:  Place 
Scotla  His  ain  army  would  cross  the  Tweed  at  Berwick, 
Attribute  Actor  P:  mat  Range 
making  for  Edinburgh.  A  large  naval  force  would  enter  the 
+  P:  mat  Range 
---- 
Actor 
Firth  of  Forth  and  land  thousands  of  -men.  The  royalists  of 
P:  mat  C:  Qual  +  Range  P:  mat 
the  north-east  would  rise  in  grms,  -  MET  -men  and  weapons  would  be 
C:  Means  C:  Place  C:  Purpose  C:  Place 
sent  by  sea  to  Aberdeen  to  strengthen  their  forcege  In  the- 
Actor  P:  mat  C:  Place 
west  an  army  from  Ireland  would  cross  to  the  western  LowlandF-- 
+  (Text)  P:  verb  Verbiage  Actor 
-  or  at  least  would  threaten  to  do  so.  Other  forces  from 
P:  mat  C:  Place 
_P: 
Purpose 
Ireland  would  land  in  the  western  Highlands  to  encourage 
royalist  clans  and  attack  the  Cambells,  whose  chief  the  earl 
(later  marquis)  of  4rgyll  had  emerged  as  the  most  influentiar- 
Attribute  Coal 
of  the  Covenanter  leaderg.  Attacked  from  all  sides,  the 
P:  mat  Result  + 
Covenanters  would  be  forced  to  divide  their  forces  and 
FTextI377  P:  -  C:  Temporal  -mat 
theretore  wo=u  eventually  be  over-w-  =emed. 
- 
HL2:  2  para  20  (Preparations  for  war) 
C:  Time  Verbiage  P:  verbal 
At  the  end  of  February  IbJb  the  national  covenant  was  drafted 
-156- HL2:  2/HP2:  3 
+  P:  verb  C:  Role 
and  signed  as  9  bond  of  union  among  the  king's  opponents  in 
C:  Time  Token  P:  rel 
Scotla.  By  t  is  time  effective  control  of  the  country  was 
C:  Place  +  Senser  C:  Time  Pment 
in  the  hands  of  the  covenanters,  and  Charles  I  soon  conclu;  Ted 
Phenomenon 
that  Scotland  could  only  be  reduced  to  obedience  by  torce,  by 
invasions  from  his  other  kingdoms  to  support  the  Scottish 
Actor  P:  mat  Range 
royali  both  king  and  covenanters  began  to  prepare  for  w2;  -r. 
Possessor  (Modal)  P:  rel  Possessed  C:  "Place" 
These  events  naturally  had  protound  effects  on  Scottish  Irish 
Phenomenon 
relati3-n-s.  The  Scots  colonists  in  Ulster,  originally  seen  aF- 
C:  Time  P:  ment 
bulwarks  of  English  authority  in  Ireland,  now  became 
C:  Role 
regarded  as  the  main  threat  to  it. 
HP2:  3  para  5  (Problematic  policies) 
Phenom  P:  ment  Attrib  C:  Place  +  Carr  P:  rel  Attrib 
The  plan  looked  good  on  paper,  775'tit  was  far  too 
Actor 
elaborate.  Attempts  to  raise  the  forces  necessary  for  the  war 
P:  mat  C:  Time  Range 
demonstrated  silmultaneously  the  total  lack  of  support  in 
England  for  the  war  and  the  basic  inefficiency  and  incompetence 
of  the  administrative  machinery  through  which  the  war  effort 
C:  Time  Actor  P:  mat  C:  Pl 
was  being  organ=lse  In  the  summer  of  1b39  Charles  came  to  the 
C:  PurRose  +  Actor 
Borders  to  lead  his  army  into  Scotland,  and  the  marquis  of 
P:  mat  Ranze  C:  Pl  C:  Puroose 
Hamilton  sailed  a  tleet  north  to  threaten  the  Lothians  An 
-157- HP2:  3/HL2:  3 
=le 
. 
HL2:  3  para  26  (Problematic  policies) 
Token  P:  rel  Value 
trouble  with  this  policy  was  that  it  assumed  that  the 
covenanters  would  either  submit,  or  be  attacked  by  the  king 
(Text]  Actor  P:  mat  RanRe 
immediateTy-.  in  the  event  the  cov-en-an-t-ers  refused  to  subm 
+  Token  P:  rel  Value  [Text] 
but  the  17-ng  was  not  ready  to  invade  Scotland*  Consequently 
LDirl  P:  rel  Carrier  Attribute 
it  was  the  kingg  not  the  covenanters,  who  was  fo-r-ce7  to 
make  concessions,  to  try  to  restrain  the  covenanters  until  his 
Phen  P:  ment  Senser 
military  preparations  were  compl-e-te.  This  deli-ght-ed-the  Ulster 
Taraet  P;  verb 
Scots;  Bishop  Henry  Leslie  of  Down  (himself  a  scot)  was  told 
VerbiaRe 
Mat  a  petition  to  the  king  was  being  circulated  asking  for 
similar  concessions  to  be  made  in  Ireland  --  'there  is  such 
insulting  amongst  them  here,  that  they  make  me  weary  of  my 
=53 
[Modal]  Carrier  P:  rel  Attrib  C:  Condition 
.  Clearly  Mme  action  was  necessary  if  control-oT- 
Ulster  was  not  to  be  lost  through  inaction  on  the  part  of  the 
C:  Time  Saye 
government,  as  Scotland  had  been  lost.  On  4  October  Wentw 
P:  verb  Verbiase 
wrote  that  disobedience  ought  'quickly  and  roundly  to  be 
corrected  in  the  first  Beginnings,  lest  dandled  over  Ion  g-,  -t-FTe- 
Humour  grows  more  churlish  and  difficult  to  be  directed  and 
Goal 
disposed  to  the  peace  of  Church  and  Commonwealth';  the  names  of 
-158- HL2:  3/HP2:  4 
P:  mat  +  Ranse  P:  mat  C:  Behalf 
non-conformists  were  to  be  taken  and  action  taken  against 
=tem54. 
HP2:  4_  paras  8-10  (Treaty  of  Berwick/Invasion  of  England) 
Attribute  Actor 
Realising  the  potential  danger  in  the  north-east,  the 
P:  mat  Coal  C:  Place  Attribute 
Covenanters  sent  forces  north  led  by  the  earl  (later 
Marquis)  of  Montrose  --  a  fervent  Covenanter  at  this  time, 
[Dirl  P:  ex 
though  later  to  become  the  great  royalist  champion.  There  was' 
Existent  C:  Place  Range  P:  Mat 
some  confused  fighting  in  the  north-east:  Aberdeen  changed 
C:  Freq  +  C:  Place  C:  Time  Senser 
17a_n'J_sseveral  timesq  and  further  north  on  14  May  the  'Trot  or- 
P:  ment  Phenomenon 
Turriff'  saw  royalists  drive  Covenanting  forces  from  that 
+  Actor  (Textj  P:  mat  Range 
town.  But  the-Covenanters  tinaliy  gained  control  ot  the  region 
C:  Time 
after  the  Battle  of  the  Brig.  o'  Dee  on  19  June,  when  Montru-se-r's 
men  stormed  across  the  bridge  and  occupied  Aberdeen  --  the  ga-y 
after  the  king  had  swallowed  his  pride  and  made  a  compromise 
peace  with  the  Covenanters  at  Berwick  upon  Tweed. 
Senser  P:  ment  Phenomenon 
Many  hoped  the  Treaty  of  Berwick  would  provide  a  lasting 
+  Senser  P:  ment  Phenom  Senser  P:  ment  Phenom 
peace:  but  few  expected  it  to.  The  king  had  realised  that 
he  had  not  gathered  sufficient  men  to  invade  Scotland  with 
+  Nment  Phenom  C:  Role 
confidence,  but  saw  the  treaty  as  merely  a  temporary 
umlilationg  necessary  to  provide  him  with  a  breathing  space 
-159- C:  Time 
while  he  prepared  for  a  new  military  eftort  in  1640.  Tu-t-I"n- 
C:  Coma 
, 
Senser  P:  ment  C:  qual  Phenomenon 
1640  as  in  IbJ9  the  Coven-a-n-te-r-sEnew  well  what  the  king 
+  C:  Freq  Token  P:  rel  C:  "Place" 
intend-eU-,  a-nU  again  time  proved  to  be  on  their  sidej  not  on 
C:  Purpose  -  T017.  So  they  could  concentrate  their  attention  on  the  Borders, 
Range  P:  mat  C:  Place  C:  Purpose 
a  torce  was  stationed  in  Aberdeen  to  ensure  that  there  was  no 
C:  Time 
further  trouble  in  the  north-east,  while  Argyll  led  his  men 
a  long  march  through  the  Highlands  to  overawe  potentially 
royalis-F=ns. 
C:  Coma  Possessor  P:  rel  Possessed 
As  in  IbJ9,  the  king  had  grandiose  dreams  of  threatening 
Scotland  on  all  sides  while  his  main  army  crossed  the  border. 
C:  Freq  Actor  P:  mat  Range 
Again  harsh  reality  failed  to  live  up  to  his  expectations. 
Actor  P: 
Open  opposition  to  the  war,  and  to  his  policies  in  general,  s 
mat 
-- 
C:  Qual  C:  Place  C:  Time 
sprea;  Ting  fast  in  Engla-M  While  he  struggled  with  these 
Senser  P:  ment  Phenomenon  Actor 
problems  the  Covenanters  decided  to  take  the  initiative.  TFe-y 
P:  mat  Range  C:  Place 
could  not  keep  the  large  army  they  had  raised  in  the  field 
C:  Temporal  Attribute 
"T in  UMinitely,  waiting  tor  a  time  when  it  suited  the  king  to 
[Textj  Actor  P:  mat 
invade  Scotland.  Therefore,  they  would  f 
Means 
moving  first  and  invading-E-ngra-nd. 
Ran5e  C: 
orce  a  showdown 
-160- HP2:  4/HL2:  4 
HL2:  4  para  53  (Treaty  of  Berwick) 
The  Second  Bishops'  War,  1640 
Actor  P:  mat  Goal  C:  Result 
The  king's  failure  to  invade  Scotland  forced  him  to  make  a 
peace  with  the  covenantersq  the  treaty  of  Berwickq  signed  on-T8 
Senser  P:  ment  Phenomenon  Actr 
June  1bJ9.  Neither  side  expected  lasting  peace  to  tollow;  each 
P:  mat  Range 
agreeFto  the  treaty  to  postpone  a  conflict  until  circumstances 
+  Actor  P:  mat  Range 
were  more  favourable  to  it,  and  Ireland  continued  to  play  a 
major  part  in  Charles'  plans  for  the  eventual  subjection  of 
Ben  [C:  Time  I  P:  - 
Scotland.  Donald  Gorm  kat  this  time  or  soon  afterwg-rds)  was 
(Modal]  -mat  Range  + 
apparently  supplied  with  a  ship  and  arms  for  1,000  mentt2;  and 
C:  Time 
on  5  June  (just  before  the  start  of  negotiations  with  the 
Actor 
covenanters)  and  11  June  (after  negotiations  had  begun)  Charl-es 
P:  mat  Goal  C:  Role 
appointed  Donald  Gorm  and  Antrim  to  be  his  joint  lieutenants 
C:  Purpose 
and  commissioners  in  the  Highlands  and  Iýles,  to  act  against 
[Text]  Ben  P:  mat 
-, 
Range  +  Poss- 
his  enemies.  In  return  Antrim  was  promised  Kintyre,  and  Dona_Td 
-essor  P:  rel  Possessed 
Gorm  of  Sleat  was  to  have  Ardnamurchang  Strathswordale  in  SFy-e, 
'Punard'  (evidently  Sunart)  and  the  islands  of  Rhum,  Muck  an27 
(Dirl  P:  -  [Modal]  -ment  Phenomenon 
Cannati-3.  it  was  no  doubt  intended  that  Antrim  should 
make  use  of  his  men  in  Ireland  in  attacking  the  king's  enemies 
+  Actor  P:  I'mat"  Range 
in  Scotland  but  the  commission  made  no  mention  ot  Irelan2r--, 
-161- fModalj  Senser  P:  ment  Pheno 
, 
menon 
probably  Charles.  recognised  that-it  was  hopeless  to  try  to  get 
+  [TextJ  P:  verb 
entworth  and  Antrim  to  work  together,  and  theretore  offered 
Rec  Verbiage 
t  Rem  no  help  trom  Dublin. 
HL2:  4  (cont)  paras  58-59  (The  Treaty  of  Berwickq  cont.  / 
Invasion  of  England) 
FTextI  C:  Place  Range  P:  mat 
Thus  in  all  three  kingdoms  the  treaty  of  Berwick  was  used 
C:  Purpose 
to  provide  a  breathing  space  in  which  to  prepare  for  a  new  war. 
Senser  C:  Concession 
TMe-covenantersp  while  still  fearing  a  Highland  rising  stirre 
C:  Time  P:  ment  Phenomenon 
up  by  Antrim  and  his  friends,  soon  decided  that  the  main 
threat  to  them  from  ireland  was  that  posed  by  Strafford's  new 
C:  Time  [Dirl  P:  verb  C:  Place 
army.  As  early  as  17  March  164Uit  was  being  said  in 
Verbiage 
Edinburgh  tha  it  Stratford  brought  his  army  to  Scotland, 
Argyll  would  in  retaliation  lead  an  army  to  Ireland  (for  whic- 
boats  were  already  prepared)q  where  supporters  of  the  covenant 
119 
C-  Time  Ben  P:  mat 
would  rise  to  join  him  er  Argyll  was  assigned 
Range 
responsibility  for  defending  the  west  coast  north  or  the  cjyUe- 
C:  Time 
from  an  Irish  landingg  while  the  earl  of  Eglinton  defended  the 
-120 
[Dirl  P:  rel  Value  Token 
south  it  was  a  chaRge  in  the  king's  plans  that  made 
C:  Comurison 
these  defensive  measures  necessary;  instead  ot  the  whole  of  the 
(Dirl  P:  ment 
new  Irish  army  entering  Scotland  by  way  ot  England  it  had 
-162- Phenomenon 
been,  decided  that  at  least  part  of  it  should  sail  directly  tU_ 
Goal  P:  mat  Ben 
Scotla  Dumbarton  Castle  had  been  handed  back  to  the  king 
C:  Time  +  Range 
after  the  treaty  of  Berwick  and  Strattord's  idea  of  landing 
P:  mat  C:  Concession 
troops  there  had  been  revivedl  though  he  was  worried  by  the 
presence  of  Argyll's  fri  ate  on  the  Clyde121. 
+  C:  COMR 
9,  as  with 
Goal  P:  mat 
almost  all  royalist  plans  in,  1639-409  Strafford's  was  ruined 
Actor  Senser  P:  -  (Text]  -ment  Phenomenon 
by  delays.  He  had  at  first  hoped  to  have  his  new  army  of 
+  [Text]  Range  P: 
9,000  men  at  Carrickfergus  in  May,  but  in  the  event  it  was 
C:  Qual  -mat  C:  Time  +  C:  Time  Act  (Modal] 
----Tul..  Iy  assemblea  until  mid-July,.  and  even  ME  it  probably  not 
C:  Time  P:  mat  Ranae 
-122  still  required  training 
Senser  P:  ment  Phenomenon 
The  covenanters  appear  to  have  realised.  that  the  new  Irish  army 
was  no  more  ready  to  invade  Scotland  than  the  king's  army  on 
C:  Reason 
the  Border  was,  for  they  felt  it  safe  to  let  Argyll  and  4,0 
of  his  Highlanders  leave  the  coast  opposite  Ireland  andt  in 
June  and  July,  carry  out  a  long  March  through  the  Highlands  to 
123 
(Dirl  P:  rel  Value  Token 
overawe  any  potential  royalists  0  It  is  likely  that  the 
covenanters  had  already  resolved  to  force  the  king  to  fightS-y 
invading  Englandq  and  were  anxious  to  ensure  that  there  was  no 
Value 
TIT'=gand  royalist  rising  behind  their  backs.  The  other  main 
P:  rel  Token 
danger  they  foresaw  if  they  invaded  England  was  that 
-163- Strafford  would  lead  a  diversionary  raid  from  Irelandq  or  wo--uTd 
[Text]  C:  Time 
send  his  army  to  help  the  king  in  Yng=.  Therefore,  befori;  - 
Actor 
tFe'11'r-army  entered  England  on  20  August  1b4U  the  covenanters 
P:  mat  Goal  C:  Result  +  C:  Condition 
commissioned  Argyll  to  remain  in  Scotland  and,  if  necessary, 
C:  Result 
raise  an  army  of  10,000  foot  and  as  many  horse  as  possible. 
C:  Condition  Target  P:  verbal 
If  Strafford  moved  his  army  to  Ugland  Argyll  was  instructeT- 
Verbiage  C:  Condition  Actor  P:  mat 
to  invade  Ireland;  if  Strafford  landed  in  Scotland  Argyll  w-o=u 
Range  C:  Behalf  '  Pheno-  P:  - 
lead  torces  against  him.  This  commission  to  Argyll  was 
FModall  C:  Qual  -ment  -menon 
undoubtedly  partly  intended  to  make  the  king  think  twice  be  e 
Sayer  P:  verb 
using  the  Irish  army  against  the  covenanters;  they  wrote 
Attrib  +  (Modal)  Sayer  P:  verb 
telling  Hamilton  of  the  commission,  and  obviously  he  would 
Target  Verbilp  +  Carrier 
inform  the  king  ot  it'  But  those  who  thought  the  commission 
P:  rel 
"may  be  but  a  boast  to  hold  the  Irish  army  at  home  were 
Attrib  (Text)  Actor  P:  mat  Goal  C: 
-  wrong.  In  the  event  the  covenanters  did  not  send  an  army  to 
Place  +  Token  P:  rel  Value 
Ireland,  but  their  plans  to  do  so  if  necessary  were  no  idle 
Sayer 
boasting,  a  bruff  which  could  safely  have  been  called.  The 
fact  that  at  this  very  moment  they  were  successfully  invading 
P:  verbal  Verbia5e 
England  indicated  that  they  Lacked  neither  the  daring  nor  the 
skill  required  for  such  an  enterprise. 
-164- HP2:  5 
HP2:  5  paras  15-17  (Conclusions) 
Carrier  P:  rel  Attrib  Sayer 
The  consequences  of  the  Nishops'  Wars  were  protoun;  l.  The 
P:  "verbal"  Verbiaae 
Scots  had  called  the  blutt  ot  the  seemingly  all-powerful  king, 
C:  Result  C:  Time 
demonstrating  hils  true  weakness  After  long  negotiations  in 
Actor  P:  mat  C:  Place  +  P:  mat 
London  in  1640-1  Charles  came  to  Edinburgh,  and  acceded  to 
Range 
the  destruction  of  his  power  over  the  Church  of  Scotland  and 
C:  Behalf 
the  abolition  of  bishops  in  favour  of  a  presbyterian  system  of 
C:  PLace  Act  C:  Qual  P:  mat 
cg-u-rch  government'.  -1777e  state  he  virtually  surrendered 
Range  Beneficiary  C:  Result 
power  to  the  Scottish  parliament,  leaving  himself  in  the 
Carrier 
position  of  a  mere  figurMad.  The  triumph  of  the  Covenanters 
P:  rel  Attrib  Value 
seemed  completev  a  remarkable  revolution  achieved  against  what 
had  seemed  to  be  overwhelming  oddi. 
C:  Time  ýTextl  Token  P:  rel  Value  Actor 
Within  a  few  yearsq  however,  victory  turned  to  disa  TF-e 
P:  mat  Goal  [Text]  C:  Time  Act 
Bishops'  Wars  had  destabilised  alI7-TF3I'-tai"n-,  First  in  TZMT-77e 
oppressed  Irish  Catholicsj  inspired  by  the  Covenanters, 
P:  mat  Range  Attribute 
example,  rose  in  rebellion.  Seeing  this  as  a  threat  to  the 
Scottish  settlers  in  Ulster,  and  indeed  to  Protestantism 
Actor  P:  mat  Goal  C:  Place 
throughout  Britain,  the  Scots  sent  a  large  army  to  Ireland 
C:  Time  [Text]  C:  Time  Actor  P:  mat  C:  "Place" 
in ,  =;  Z.  Then  in  the  same  year  England  collapsed  into  civil 
-165- HP2:  5/HL2:  5 
+  C:  Time 
war  between  the  king  and  the  English  parliamentp  and  in  1643 
Senser  P:  ment  Phenomenon 
the  Scots  felt  that  protecting  their  revolution  necessitate- 
(Dirl 
sending  another  army  to  England  to  help  parliament'there,  r-t 
P:  rel  Attrib  Carrier 
was  clear  that  the  king  had  only  made  concessions  to  the 
cots  in  lb41  so  that  he  could  concentrate  on  overcoming  his 
English  enemies,  and  that  once  He  had  subdued  tFem  he  would 
turn  his  attention  back  to.  punishing  the  rebellious  Scots. 
C:  Reason  -  In  seeking  desperately  to  find  security  for  Scotland  within 
Actor  P:  "mat"  Coal 
-+ 
(Text) 
FFIT-ain,  the  Covenanters  overstretched  themselves;  and  in  the 
Phen  C:  "spat"P:  ment  Senser  C:  Means 
end  they  so  infuriated  the  English  through  their 
C:  Result 
interference  south  of  the  border  that  Scotland  was  invaded  a-nu 
(Text]  C:  Time  Token 
conquered  in  165U-1.  Thus  within  a  decade  the  great  Scots 
P:  rel  Value 
triumph  of  the  Bishops  Wars'  was  converted  to  the  ultimate 
Goal  P:  mat  +  Phen 
disas  Me  never-conquered  country  was  conquered,  7anU717-e 
consequences  of  the  Covenanters'  early  triumphs  in  the  Bishg-psl 
P:  ment  C:  Role 
Wars  can  be  seen  as  leading  directly  to  this  di-s-aster. 
HL2:  5  paras  63-68  (Conclusions) 
rModall  C: 
_Quality 
Carrier  P:  rel  Attribute 
Of  course  in  one  respect  Strafford  had  proved  more  efficient 
C:  Comp  Actor  P:  -  (Text) 
-mat  C:  Oual  Range 
than  Antrim;  he  had  at  least  managed  to  raise  in  arms  the 
-166- (Text)  C:  Concession 
number  of  men  he  had  pr3mised,  So  while  it  had  been 
Strafford  who  had  denounced  as  dangerous  Antrim's  plans  to  arm 
rDirl  P:  rel  Value 
and  train  thousands  of  Catholiesp  it  was  Stratford  himself 
Token  C:  Accompaniment 
who  eventually  did  this,  with  disastrous  consequences,  for 
C:  Time 
English  and  protestant  interests  in  Irela  As  soon  as  a 
C: 
cessation  was  signed  between  the  king  and  the  cova77anters  (at 
Place  C:  Time  Goal  P:  mat 
Ripon  on  17  October)  Strafrord's  new  Irish  army  was  transtoMmegd 
C:  "Place"  Sayer 
from  an  asset  into  a  ligbility.  The  tact  that  it  was  largeTy- 
P:  "verb"  Verbiage 
Catholic  meant  that  it  rouseg  deep  suspicion  in  England, 
+  Actor  P:  mat 
Scotland  and  Ireland;  and  the  need  for  money  to  pay  it  fore 
Goal  C:  Result 
the  government  to  listen  to  the  Irish  government's  demands 
C:  Place  C:  Comp  Beneficiary 
constitutional  reform.  In  Irela  d  as  in  hn-g-ra-n=iscontent 
P:  mat  Range 
witF-the  rule  of  Charles  I  was  given  'an  opportunity  for 
Actor 
political  activity'  by  His  failure  to  suppress  the  covenanters, 
which  forced  him  to  summon  parliaments  in  both  countriest30. 
Phenomenon 
The  weakness  ot  the  crown,  now  powerless  In  Scotland  and  under 
(Modal]  P:  "ment"  Senser 
attack  in  the  English  parliament,  naturally  encouraged  the 
Actor 
ambitions  of  various  groups  in  Ir-e  TMn  The  'Old  English' 
(descendants  of  pre-Elizabethan  settlers  who  had  remained 
-167- P:  mat  C:  Time  C:  "Place" 
Catholics)  and  protestant  settlers  combined  in  1640-r-7i"n  an 
s  polici 
131. 
C:  Place 
attack  on  Strafford  and  hi  Outside  parliament 
Sayer 
Ulster  protestant-settlers  of  puritan  or  presbyterian  outlook, 
P:  verb  Verbiage 
main=y  Scots,  iss-u--eZ  a  remonstrance  denouncing,  the  Irish 
bishops  for  their  sins  --  including  their  hostility  to 
C--  Time 
132  ý:  -  covenanters  In  March  and  April  16419  during  the  tria= 
(Dirl  P:  ex  Existent 
Strafford  by  the  English  parliament,  there  were  mob  attacks  by 
C:  Behalf 
protestant  settlers  (again  mainly.  Scots)  on  conformist 
C:  Place  C:  Time 
ministers,  in  at  least  nine  parishes  in  Antrim  and  Downg  while 
'the  Scottismens  frequent  brags  in  the  North,  that  General 
Leslie  wold  come  over  ere  long,  and  make  a  general  reformation-, 
caused  fear  and  unrest  among  the  1  133. 
C:  Accompaniment 
With  both  the  civil  and  the  ecclesiastical  authorities  under 
Senser  P:  mental  Phenomenon 
Mtt_aM,  the  native  Irish  began  to  reconsider  their  position  d 
[Textj  Actor  P:  mat  C:  Res 
prospects  .  on  the  one  hand  royal  power  was  collapsing,  wh=i 
might  provide  them  with  opportunities  to  improve  their 
rTextl  Sayer 
position;  on  the  other  the  bitter  hatred  ot  Catholics  expressed 
P:  verbal 
By__tF_e  covenanters  and  the  English  parliament  seemed  to 
Verbiue 
indicate-  ET-atthey  might  well  end  up  worse  off  than  before. 
-168- Goal  P:  mat 
Strafford  was  execute, 
P:  mat 
new  Irish  army  was=i 
instability  in  Irelan 
but  leaderless  I-r=i 
Dir]  P:  rel 
was  no 
C:  Time 
4q, 
+  C:  Time  Goal 
771-n  May  Ib4lý,  and  the  same  month  his 
C:  Result 
sbanded,  ng  to  the  political 
d  the  presence  of  several  thousand  F-ra-i"n-ed 
Catholic  troops. 
Value 
just  the  cZ;  apse  or  royai  power,  ana  tear  or  now 
those  who  seized  power  from  Charles  woula  treat  Catholicso 
Token  Actor 
which  sparked  off  the  Irish  rebellion  of  1941;  the  king's  own 
Text]  P:  mat  Ranze 
incompetent  plotting  also  made  a  major  contribution. 
Attribute 
Finding  himself  unable  to  gather  sufficient  support  in  Engl 
Actor  P:  mat  Range 
to  resist  the  English  parliament,  the  king  sought  new  ailies 
C:  Place  C:  Time  C:  Place  Act  P:  mat  Ben 
in  Scotland  and  Ireland  in  164T.  In  Scotland  he  gra-n-t-eg-EMe 
Range  +  P:  "mat"  Range  Ben 
covenanters  all  that  they  demanded,  and  heaped  tavours  on  their 
C:  Purpose  [Text] 
leaders,  in 
_the 
hope  ot  persuading  them  to  help  him;  in  return 
Ben  P:  mat  Raue  C:  Reason 
he  gained  nothing,  tor  they  remained  deeply  suspicious  ot 
Ti-Im-135 
C:  Place  Carrier  P:  rel  Attribute  Actor 
.  In  Ireland  his  plans  were  equally  uns-u-c-c-e-s-Ml.  He 
P:  "mat"  Range  C:  Accompaniment 
openeU'  secret  negotiations  with  the  earl  ot  Ormond,  the  most 
powerful  protestant  noble  in  the  country,  who  had  commanded 
C:  Time 
Strafford's  new  army  until  its  disbandment  in  May.  In  July, 
just  before  leaving  for  Scotland  to  try  to  win  over  the 
Sayer  P:  verbal  Target 
covenanters,  Charles  instructed  Ormond  and  the  earl  ot  AntFi-m 
-169- Verbiage  C:  Accom 
to  try  to  re-assemble  the  new  Irish  army  secretlyl  evidently 
with  the  intention  that  they  should  use  it  to  seize  Dublin  iF- 
Actor 
his  name  and  declare  against  the  English  parliament.  The 
[Text]  P:  mat  Range  C:  Accomp  C:  PUE2 
conspirators  also  made  contact  with  native  Irish  leaders  to  see 
if  they  would  agree  to  serve  the  Un-g136. 
P:  -  Senser.  (Modal]  -ment  Phenomenon 
Did  Charles  I  really  expect  to  get  the  covenanters  and  a 
largely  Catholic  Irish  army  to  work  together  against  the 
C:  Accompaniment 
English  parliam  ?h  his  conviction  of  his  own  skill  in 
(Dirl  P:  rel  (Modall  Attrib 
producing  political  miracles  it  is  certainly  possiSTe 
Carrier  (Text] 
F 
Range  P:  mat 
t7a-t-He  did;  on  the  other-Ra-M-tHe  Irish  plot  does  not  seem  to 
Actor  C:  quality 
-+ 
(Dir] 
have  been  pursued  by  him  with  any  great  determinatioRp  and  it 
P:  rel  Token 
may  be  that  he  intended  it  only  as  an  expedient  to  fall  back  on 
+  C:  Comp 
if  he  failed  to  secure  the  help  of  the  covenanters.  Butt  as 
Possessor 
events  proved,  his  rash  tampering  with  an  already  dangerous 
P:  rel  Possessed 
situation  in  Ireland  had  results  fatal  to  his  reputation. 
Phenomenon 
-- 
(Modali 
News  that  Charles  was  seeking  help  in  Ireland  naturally 
P:  ment  Senser  C:  Concession 
encouraged  the  Catholics  of  Irela  Though  they  had  joined  Tn 
(Dirl  P:  rel  Attrib 
the  prosecution  of  Strafford  with  enthusiasm,  it  was  clear 
Carrier 
that  the  English  parliament,  the  covenanters,  and  Strafford'F- 
-170- protestant  opponents  in  Ireland  were  all  much  more  violently 
Attribute 
anti-Catholic  than  the  king  had  ever  been.  Fearing  that  thelY, 
Actor 
position  would  change  for  Me  worse,  many  native  Irish  leaders 
P:  mat  C:  Time  C:  Accompaniment 
had  begun  conspiring  early  in  1641  with  Irish  exiles  on  the 
C:  Time  Verbiage 
contin  Fy-May  an  armed  risiRg,  to.  take  place  late  in 
P:  verbal  [Text]  C:  Time  Senser  I 
October,  was  being  discusse  Then  in  August  they,  and  tWe 
P:  ment  C:  Means  Phenomenon 
leaders  of  the  Old  English,  heard  through  Antrim  of  his  anU 
Ormond's  plan  to  secure  Dublin  for  the  king,  and  that  the  kiF-g 
[Dirl  P:  rel  C:  Temp  Token 
was  seeking  Irish  help.  It  seemed  brietiy  that  the  royalist 
plot  to  help  the  Eng  and  the  native  Irish  plots  to  protect 
Actor  P:  mat  Coal 
themselves  could  be  combined.  Th9  native  Irish  would  help  the 
+  P:  mat  Actor  C:  Reason 
king,  and  be  rewarded  and  protected  by  the  king  for  doing  so* 
+  rText]  Senser 
But  in  the  end  the  native  Irish,  'the  fools'  as  Antrim  later 
P:  ment  Phenomenon  C:  Accompaniment 
called  them,  decided  to  act  on  their  owng  without  reterence  to' 
Attribute 
the  king,  believing  that  once  they  rose  in  arms  the  king  wo 
C:  Comparison  Senser  P:  ment  Phen 
support  them.  Like  Ormond  and  Antrim,  they  planned  to  seize 
Attribute  Range 
Dublin,  hoping  for  a  bloodless  coup  d'etat-.  This  part  of  the 
P:  mat  Beneficiarx  C:  Time 
plot  was  betray-ed  to  the  authorities  on  22  October  1641,  the 
+  Actor 
day  before  it  was  to  have  been  carried  out.  But  a  simultaneous 
-171- P:  mat  C:  Comp  Actor 
rising  in  Ulster  went  ahead  as  planned.  Mir  Phelim  O'Neill 
P0.  .  mat  Goal 
occupied  the  important  strong-points  of  Charlemont  and 
+  C:  Time  C:  Qual  Token  C:  Accomp 
Dungannon,  and  within  a  tew  days  virtually  all  Ulster  except 
for  the  north  of  counties  Down  and  Londonderry  and  County 
P:  rel  C:  "Place"  Actor 
Antrim  were  in  the  hands  of  the  h137.  The  main  threat  to 
C:  Time  P:  mat  C:  Place 
Scottish  interests  in  Ireland  now  came  not  from  the 
regime  in  Dublin  but  trom  the  CathoLic  Irish. 
-172- HP3:  1 
Field:  History,  No-3 
Popular  article:  "Crime  in  the  20th  Century"  (HP3) 
Learned  article:  "Crime,  Criminal  Justice  and  Authority  in 
England"  (HL3) 
Analogous  passages 
HP3:  1  para  1  (Introduction) 
Range  P:  -  ýModalj 
The  history  of  crime  in  the  twentieth  century  is  inevitabI7 
-mat  Actor 
dominated  by  the  explosion  of  criminality  in  the  last  thirty 
C:  Time  Actor 
years.  In  the  first  half  of  the  century,  the  level  of  crime 
P:  mat  C:  Quality 
recorded  by  the  police  grew  at  a  much  more  moder5te  rate, 
C:  Time 
extending  a  pattern  of  slow  growth  since  EFFTM7.  From  19 
Token  P:  rel  Value  Actor 
to  1914,  the  crime  level  remained  constanE.  Recorded  crime 
P:  mat  C:  Quality  C:  Time  C:  Oual 
increased  by  5  per  cent  a  year  between  1915  and  1930;  by  I  per 
C:  Time  C.,  Comparison 
cent  between  1930  and  1946  keompared  with  a  post-war  annua 
Actor 
growth  rate  of  10  per  cent  and  more).  The  main  increases  in 
P:  mat  C:  "Place" 
these  early  decades  occurred  in  theft  and  breaking-in  offencesq 
fComment] 
retlecting  the  growing  opportunity  for  larceny  in  a  more 
Actor  ýTextl  P:  mat 
affluent  socieFy-.  Drunkenness  offences,  in  contrast*  decli 
C:  Qual  C:  Reason 
steeply,  owing  to  tighterlicensing  laws  and  changing  leisure 
C:  Comparison 
Ma-a-b-ir-ts,  while  at  the  other  extreme,  the  number  of  murders  was 
Saye 
lower  in  the  inter-war  years  than  in  Victorian  times.  it  all 
-173- HP3:  1/HL3:  1 
P:  verb  VerbiaRe 
suggests-that-th-emajor  economic  and  politicai  crises  ot  the 
period  --  the  First  and  Second  World  Wars,  the  General  StriKe, 
the  mass  unemployment  of  the  Depression  years  --  had  little 
impact  on  criminal  activiEy-. 
HL3:  1  para  1  (Introduction) 
C:  Concession 
Despite  the  central  position  which  the  law  occupies  in  pre-and 
Range  P:  -  C:  Quality  -mat  C: 
modern  English  society  its  study  was  relatively  neglected  unEil 
Time  C:  Time  ýTextl  Actor 
recentl7.  In  the  last  decade,  however,  serious  and  systemati-c 
P:  mat  Range 
research  on  crime  and  criminal  justice  has  created  a  lively  ai7d 
C:  Concession 
important  part  of  social  history.  Regardless  of  the  century 
Actor  P:  mat  Ranse  C:  Matt 
they  study,  hisForlans  have  addressed  similar  questions  about 
the  incidence,  pattern  ang'-c-Fa-racter  of  crime,  about  the 
methodologies  and  approaches  appropriate  to  an  assessment  of 
past  patterns  of  criminality,  and  about  the  social 
relationships  of  authority  which  are  expressed  and  contested-i"n 
Actor  P:  -  C:  Quality 
crime  and  the  law.  No  single  theme  could  adeq-u-a=te  y 
-11mat"  Goal  C:  Place  Val 
encapsulate  the  diverse  Fublished  work  in  this  new  fU  Fat 
ýTextl  P: 
-rel 
Token 
is  evident,  however,  is  an  unresolvedl  and  perhaps 
unresolvableg  tension  in  the  use  of  the  records  of-criminal 
Value  P:  rel  Token 
justicZ;.  The  essential  dilemma  is  whether  the  crimi"Far- 
indictments  (the  formal  charges  laid  against  the  accused  in  te 
-174- county  quarter  sessions  and  assizes)  should  be  taken  as  a 
measure  of  the  changes  which  occurred  in  criminal  behaviour 
over  time,  or  as  an  indicator  of  the  contours  of  criminal 
[Dirl  Carrier  P:  rel 
justice  kct.  Monkkonen,  1979).  7Hese  two  approaches  have 
Attribute  Actor 
neither  been  nor  need  be  mutually  exclusivZ;.  A  study  oF'- 
P:  mat  Ran5 
criminal  prosecutions  yields  both  a  profile  of  prohibited 
conduct  and  a  sketch  ot  the  role  ot  the  law  and  Judicia 
Goal 
activity.  A  positivist  interpretation  of  the  criminal 
P:  -  C:  9ual  -mat  C:  Means 
statistics  can  only  be  improved  by  a  conception  of  crimin 
indictments  as  the  end  product  of  an  interaction  between  an 
individual  act  and  the  structures  of  social  control  which 
. 
(Text]  (Dirl  P:  ex  Existent 
define  it  as  criminal.  Yet  there  has  been  insufficient 
readiness  to  discuss  the  implications  of  adopting  one  or  botg- 
C:  Time  C:  Time 
of  these  approaches  to  studying  crime  in  tRe'  -past.  At  times, 
[Modall  Actor  P:  mat  Raue  +  C:  Place 
indeed,  historians  have  adopted-both  approaches,  but  in 
C:  ReRorter  C:  Place  Ranýe 
separate  essays  kGockburn,  19/-')  and  1977b).  in  one  casel  both 
P:  mat  C:  Place  C:  Accomp 
approaches  have  been  used  in  the  same  monograph,  with  no 
adequate  discussion  of  the  inter-connections  between  them 
C:  Reporter  [Dirl  P:  rel  Value 
(Samaha,  19/4).  lt  is  the  tension  between  the 
Token 
approaches  to  the  study  of  crime  which  will  guide  and  inform 
-175- HL3:  1/HP3:  2 
the  subsequent  estimate  of  the  published  literature  of  the  ast 
ten  years. 
HP3:  2  para  4  (Indictable  crimes) 
Actor 
Th7e-  yearly  figure  for  indictable  kor  serious)  crimes  recorded 
P:  mat  C:  "Place" 
by  the  police  in  England  and  Wales  rose  from  100,000  in  t 
first  decade,  to_3009000  in  the  late  1930s,  to  half  a  million 
C:  Time  Actor 
in  the  mid-195Us.  From  that  date  the  upward  trend  of  crime 
P:  mat  C:  Result 
accelerated:  one  million  crimes  by  the  mid-1960sq  two  million 
by  the  mid-19/Osl  and  three-and-a-quarter  million  crimes  in 
C:  Time  Range 
TW.  When  the  growth  in  population  is  a_c_co_u_nf_e7-torq  the 
P:  mat  C:  Place  Act 
pattern  of  increase  in  crime  is  shown  in  Figures  1  and  2.  A 
%  P:  mat  C:  "Pl" 
rate  of  249  crimes  per  1009000  population  in  1901  rose  to  2=9 
C:  Time  +  C:  "Place"  C:  Time  Actor 
crimes  in  1965  and  6,674  crimes  per  100,000  in  19  Me- 
P:  mat  C:  Time  +  P:  mat 
upward  trend  started  during  the  First  World  War  and  has 
C:  Time  C:  Accompaniment 
continued  ever  sinceg  apart  trom  a  brief  period  (1946-b5)  17- 
following  the  Second  World  Warl  and  in  a  few  years  (1972-73, 
Ranae 
1978-79)  since  then.  Much  less  academic  and  press  attention 
P:  mat  Beneficiarx 
tends  to  be  given  to  non-indictable  (or  less  serious)  offe  es. 
Token 
The  annual  average  number  of  persons  found  guilty  of  non- 
-176- HP3:  2/HL3:  2 
P:  rel  Value  C:  Time 
indictable  crime  was  around  M9000  in  the  first  .  decade  or- 
C:  Time  Range  P:  mat 
the  century;  by  the  mid-MU-s-tnearLy  two  million  persons  were 
P:  mat  Actor  P:  mat  Attrib  +  Rang 
found  guilty  and  another  136,000  were  caution---eU.  Changes  have 
C:  "Place" 
taken  place  in  the  types  of  non-indictable  offencest  reflectl-ng 
Value 
changes  in  social  and  economic  conditions.  The  largest  single 
group  of  non-indictable  offences  in  the  Edwardian  years  for 
P:  rel  Token  C:  Time 
which  persons  were  founa-guilty  was  drunkenness;  since  the 
Value  P:  rel  Token 
1950s  it  has  been  motoring  offences. 
HL3:  2  paras  2-3  (Indictable  crimes) 
Actor  P:  mat  C:  Accom 
The  present  wave  of  interest  in  historical  crime  began  with 
naive  assertion  that,  because  of  the  local  variations  in  the 
collection  of  figures,  'criminal  statistics  have  little  to  1 
C:  Reporter  Range 
us  about  crime  and  criminals'  kTobias,  19b  A  large 
P:  -  (Text  -I  -mat 
proportion  of  subsequent  energieg  have,  nevertheless,  been 
C:  Means 
spent  utilising  time-series  to  plot  the  patterns  of  crime. 
FModall  Value 
Of  course,  the  premise  upon  which  the  analytic  unity  of  time- 
P:  rel  Token 
series  relies  is  that  the  ratio  between  recorded  and  act  1 
criminality  was  either  fairly  constant  or  changed  in  an 
Attribute 
intelligible  manner.  Encouraged-by  an  optimistic  assessment  of 
the  validity  ot  using  indictment  totals  as  a  guide  to  change  in 
-177- Range  P:  mat 
crime  (Beattie,  1972),  the  criminal  patterns  have  been  traced 
C:  "Behalf"  C:  Ruorter  + 
Tor  F-I  E175  Renaissance  period  ýSamahaj  19/4;  Cockburn,  1911b)  aMT- 
C:  "Behalf" 
for  the  years  1660-1800,  when  judicial  records  became  more 
C:  Reporter  Actor  P:  mat 
plentiful  kBeattieg  19/4).  All  these  studies  gave  examined 
Range 
counties  in  close  proximity  to  Londong  which  may  not  be  typic3l 
Actor 
of  more  provincial  areas.  Samaha's  study  of  Essex,,  which 
restricts  itself  to  serious  crime  (thereby  omitting  indictments 
for  misdemeanour  although  they  comprised  a  significant 
P:  mat  C:  PI 
percentage  of  cases  handled  at  quarter  sessions),  points  to  a 
rising  crime  rate  during  the  reign  of  Elizabeth  Il  particularry 
C:  Condition 
between  1589  anJ  1603.  If  the  demographic  data  is  reliable, 
Actor  P:  mat  C:  "Place" 
the  overall  crime  rate  in  the  county  doubled  trom  /  felonies 
C:  Accompaniment 
per  10,000  people  in  1559  to  14  by  1603,  with  a  peak  of  36  in 
Actor  P:  mat  Range  + 
TM.  Cockburn's  essay  duplicates  the  Essex  assize  data,  but 
[Text]  P:  mat  Ranze 
also  draws  upon  assize  evidence  from  Hertfordshire  and  Susse-x 
C:  Purpose 
to  suggest  that  crime  was  indeed  increasinE  during  the 
C:  Concession 
Elizabethan  years,  although  from  1600  there  was  a  gradual 
[Textj  C:  Reason 
reversal  of  this  upward  trend.  Finally,  on  the  basis  of  tF7-e 
number  of  accused  brought  before  the  grand  juries  of  Surrey  End 
Sayer  P:  verb  Verbiage 
Sussex,  Beattie  Falln-ta-lin-s  there  was  a  rising  total  of 
178- indictments  between  166U  and  18UU  (with  a  definite  pea'ý=-M-e 
1120s)  in  the  densely  populated  urban  parishes  of  north-east 
(Text)  Senser 
Surrey  (essentially  a  part  of  London3.  In  contrastv  the  rural 
parishes  of  Surrey  and  the  agricultural  county  ot  Sussex 
P:  ment  'Phenomenon 
experienced  a  decline  in  crime  up  to  1770p  a  trendwhli'-M  was 
Actor 
reversed  thereaftFr-.  Further  research  on  different  counties 
P:  -  C:  Ten  -mat  Goal 
Zill  gradually  till  out  these  incomplete  summaries  of  the  crime 
Sayer 
patterns  of  early=-modern  England.  Preliminary  soundings, 
ýTextj  P:  verb  Verbiage 
however,  suggest  that  an  indictment  rate  for  property  crime  of 
about  20U  per  IOU,  000  in  the  late  sixteenth  and  early 
seventeenth  centuries,  fell  to  around  50  per  1000000  during  the 
eighteenth  century  (before  climbing  back  to  200  in  the  early 
[Modal]  Token 
y  Or  -course,  changes  in  nineteenth  centur  7  the  administration 
P:  rel  Value 
of  justice  were  a  vital  influence  upon  this  pattern,  of  which 
more  in  the  next  section. 
C:  Matter  Possessor  P:  rel 
For  the  nineteenth  century  and  onwards  the  historian  has 
Possessed  C:  Time  ' 
the  benefit  of  national  criminal  staMsEti-cs.  From  1857-, 
Carrier  P:  rel  Attrib 
_C: 
Comparison 
offences  known  to  the  police  are  available,  as  are  offences 
dealt  with  Sy  the  magistrate  in  the  'summary'  police  courts. 
Sayer  P:  verb 
An  overview  of  the  national  trends  in  recorded  crime-has 
-179- HL3:  2/HP3:  3 
Verbiaae 
documented  ad  cline  in  crimes  against  property  and  persons 
C:  Reaorter 
from  the  1840s  until  the  end  of  the  century  kGatrell  and 
Sayer  P:  verb  Verbiage 
Hadden,  1972).  A  study  of  London  contirms  this  secular  tre=n 
+  P:  mat  Range 
in  crime,  and  adds  the  tinding  that  the  decline  lasted  unt7i 
the  late  1930s,  followed  by  a  dramatic  increase  to  the  prese 
C:  Reporter  Range 
Uay-7urr  et  al  .9  1977).  This  torm  of  analysis  of  the  ofticial 
P:  mat  C:  "Place"  C:  Oual 
published  data  Ra-s--Fe-en  taken  as  far  as  it  can  be  in  Mpect  of 
C:  Concession 
national  movements  in  crime  (although  not  in  respect  of  tre 
Range 
in  sentencing  and  in  the  prison  population37.  Further  advances 
P:  mat  [Text]  C:  "Place" 
w=e  based  inst.  ead  upon  regional  surveysq  especially  of  t 
Token 
original  court  records  and  newspaper  reports.  A  computer 
analysis  of  some  20,000  committals  to  trial  between  1835  and 
P:  rel  Value 
1860  in  the  Black  Country  is  one  such  surveyl,  illustratii7-g 
that  the  years  1820  to  1850  mark  the  high  point  of  disorder 
C:  Reýorter 
which  began  in  the  aftermath  of  the  Napoleonic  Wars  kPhilips, 
TIJM. 
HP3:  3  para  5  (Types  of  offence) 
Value 
The  vast  majority  (over  90  per  cent)  of  indictable  crimes 
P:  -  C:  Quality  -rel  Token 
recorded  by  the  police  has  congis-tentiy  been-Offences  ag7l"nst 
-180- property,  notably  theft  and  handling  stolen  goods  and  burglary. 
Actor 
Violent  and  sexual  offences  and  robSery,  althougg  receiving 
P:  -  C:  Qual  -mat  Range 
most  publicity,  have  generally  accounted  ror  only  .5  per-Te--ntof 
Token 
all  cri"m-e.  This  distribution  of  the  main  categories  ot  crime 
P:  rel  Value  C:  Time  C:  Time 
has  remained  much  the  same  throughout  the  century.  In  th 
ýTextj  Actor 
post-war  years,  howeverl  crimes  of  violence  and  the  more 
P:  mat 
organised  crimes  against  property  (robbery,  burglary)  have 
C:  Qual  C:  Comparison 
increased  at  a  faster  rate  than  that  ot  crime  in  general. 
C:  "Place"  Token  C:  Time 
Wi_t=in  crimes  of  violencev  the  most  rapid  increase  in  recent 
P:  rel  C:  "Place" 
de-.  ades  has  been  in  malicious  woundingsp  associated  with  pub 
Token 
brawls,  domestic  disputes  and  violence  among  adolescents.  TF-e 
trend  in  homicides  (including  murderp  manslaughter  and 
P:  -[Text]-rel  Value  C:  Time  C: 
infanticide)  has  also  been  upwards  since  the  early  S.  7r-om 
"Place"  Token 
around  300  homicides  each  year  in  the  early  1960s,  the  current 
P:  rel  Value  Goal  P;  mat  C: 
average  is  around  606.  The  death  penalty  was  abolished  for 
"Behalf"  C:  Time  +  Range 
murder  in  196-51  and.  the  periodic  parliamentary  attempts  to 
P:  mat  C:  Concession 
Fr'iv-ng  it  back  have  been  resistedp  despite  the  crime's  increFs-ed 
C:  -  "Place" 
incid  In  over  40  per  cent  of  homicide  offences  in  1983, 
-181- HP3:  3/HL3:  3 
Token  P:  rel  Value  +  P:  rel 
the  victim  was  a  member  of  the  suspect's  family  oF  was 
Value  [Commentl 
the  suspect's  lover  or  co-habitanEl  a  tigure  which  has  stayed 
C:  Time  (Dirl  P:  ex  Exi  stent 
the  same  for  many  years.  In  1984  there  were  eleven  victims  oF 
C:  Result 
homicide  per  million  population,  making  the  risk  ot  being  a 
murder  victim  roughly  25  per  cent  lower  than  it  was  a  century 
Actor  P:  mat  Ranze 
_Sgo.  Recent  crime  statistics  reveal  a  29  per  cent  increase  in 
rape  in  1985,  part  of  which  is  perhaps  attributable  to  greater 
public  willingness  to  report  rape,  In  view  of  more  sympathet'i'c- 
(Dir  P:  ex  Existent  C:  Place 
police  procedures.  There  were  1,842  recorded  rapes  in  the 
C:  Time 
__(Comment)  entire  country  last  year,  suggesting  that  Britain  'i"s  not  a 
C:  Concession 
rape-torn  society,  although  estimates  differ  on  the  degree  EF- 
Value 
which  official  figures  understate  the  incidence  of  Fape.  More 
P:  rel  Token 
encouraging  is  that  burglary  crimes  fell  by  4  per  cent  last 
year  (and  by  11  per  cent  in  Londo"57. 
HL3:  3  para  4  (Types  of  offence) 
Actor  P:  -  (Text]-mat 
Statistical  surveys  of  the  judicial  data  have  also  provided 
Range 
intormation  on  the  types  of  criminal  offence  and  on  the 
relationship  between  crime  and  other  social  and  economic 
SaXer  P:  verb  Verbia5e 
variables.  Ail  the  studies  indicate  that  thett  of  some  kind 
(larceny,  buglary,  robbery)  constituted  the  vast  majority  oF_ 
-182- Actor  P:  mat  Range 
indictments.  CockGurn  (1  1 911b)  tound  that  almost  one  half  oT- 
all  indicted  threves  were  accused  of  stealing  merely  clothes  6r 
C:  Time  Token 
linen.  In  the  nineteenth  century  eighty  per  cent  of  Black 
P;  rel  C:  Reason 
Country  committals  were  for  larceny,  mainly  industrial  thetts- 
C:  Reporter  Carrier  P:  rel 
and  thefts  of  clothing  (Philips,  1777.  Ya-tal  violence  was 
Attribute  C:  Time  C:  Reporter 
extremely  uncommon  in  the  Tudor  period  r,  19/2;  Cockburn, 
C:  Time  (Dirl  P:  ex  Existent 
T7777.  In  the  eighteenth  century  there  was  a  downwar-7-t-r-e-M 
C:  Reýorter 
in  indictments  for  murdeF  and  manslaughter  kBeattie,  19/4). 
Actor 
An  analysis  of  violent  offences  in  the  mid-nineteenth  centurF 
P:,.  mat  C:  "Place"  C:  Ruort 
'Foints  to  an  extremely  IN  level  of  illegal  homicides  kphilips 
(Text]  Sayer  P:  verb 
Nevertheless,  examinations  of  cases  of  assault  suggest 
Verbia$e 
that  violence  was  a  common  mode  of  resolving  disputes,  either 
C:  Ruorter 
individually  or  collectively  (Beattie,  1974;  Gatrell  and 
Sayer  (Text]  P:  verb  Verbiage 
Hadden,  1912).  The  studies  also  refer  to  the  overlap  of 
[Dirl  P:  ex  -  Existent 
crime  and  protest.  Tfie-re  seems  to  be  no  consistent  coincidence 
C:  Place  +  (Dirl  P:  ex  Existent 
Vet-w-een  these  t-wo-  TMrms  of  Ueha"71-our,  but  there  is  an 
C:  Place 
apparent  associati"o-n-U-etween  propgrty  offences  and  political 
C:  Time  C:  Reporter 
protests  in  the  period  of  the  Industrial  Revolution  tGatrell 
-183- HL3:  3/HP3:  4 
+  Existent  C:  Place 
and  Haddenp  1972)9  and  a  correlation-F-etween  increasing  crime 
C:  Time 
and  conflict  in  L5ndon  in  the  period  1830-29  1842-8  0 
C:  Reporter 
kGurr  et,  al.,  S/77. 
HP3:  4  para  7  (Types  of  offender) 
Value 
The-vast  majority  (around  85  per  cent)  ot  ottenders  tound 
P:  rel  Token  Token  P:  rel  Value 
guilty  of  indictable  crimes  are  males;  the  figure  is  even 
C:  "Behalf"  Carrier  P:  rel 
higher  for  robbery,  woundiEg  and  mu  r.  st  crimes  are 
Attribute  (Text]--  C:  Time 
the  work,  moreover,  of  males  under  21  years  ot  age.  Tn  1965, 
[Text]  Actor  P:  mat  Range 
tor  example,  young  offenders  aged  10-21  accounted  for  51  per 
cent  of  male  offenders  found  guilty  of  indictable  offences. 
C:  Reporter  Actor 
As  Figure  3  shows,  the  crime  rate  both  for  boys  aged  r-o-urteen 
and  under  seventeen  and  for  young  adults  aged  seventeen  and 
P:  mat  C:  Qual  C:  Comparison 
under  twenty-one  has  increased  faster  than  tor  other  age 
Saxer  P.  -  verb  Verbiaae 
groups.  Other  statistics  indicate  that  these  younger  age 
groups  have  contributed  significantly  to  the  increase-in 
conviction  rates  tor  crimes  of  violencel  robbery  and  breaking 
Actor 
and  entering.  Some  of  the  offenders  aged  seventeen  to  twenty 
(Text)  P:  mat  Raue 
-2'-  one,  turthermorel  ispl7ay  serious  degrees  of  recidivis-77(Zo-r 
+  P:  mat  Ranze  C:  Matter 
repeat  criminaLlty),  and  do  so  in  relationto--ffe- 
-184- HP3:  4/HL3:  4 
, 
[Dirl  P:  verb  ýText)  Verbia5e 
gravest  offences.  It  ShOUld  be  notedq  however,  that  the 
massive  increase  in  police  cautioning  in  recent  decades,  rather 
than  'diverting'  young  offenders  from  the  courts,  has  'widene-d 
rCommentl 
the  net'  as  is  clear  trom  the  fact  that  the  numbers  both 
Actor  P:  - 
convicted  and  cautioned  have  incre  d.  The  police  are 
[Modal]  -mat  Goal 
obviously  arresting  youngsters  who  previously  they  would  have 
C:  ouality  (Text]  Token 
.-  treated  informally.  To  some  degree,  theretore,  the  rise  in 
P:  rel  Value 
juvenile  crime  in  the  post-war  years  is  due  to  the  officil'al 
(Text] 
processing  of  a  wider  range  of  delinquent  be-ri-a=vour.  Finally,  - 
ýDirj  P:  -  (Text]  -verb  Verbiage 
it  should  also  be  noted  that  temale  delinquency  is 
generating  greater  cause  for  concern,  and  that  most  young 
people  evidently  grow  out  ot  crime,  much  as  they  grow  out  o 
spots  and  pimpl9s. 
HL3:  4  para  6  (Types  of  offender) 
C:  Matter  Val 
Turning  to  the  sociological  details  of  criminal  offenders-,  the 
Nrel  Token 
most  significant  finding  of  published  studies  is  the  exte 
to  which  contemporary  portrayals  of  crime  and  criminals 
exaggerate  the  professionalism  ot  such  behaviour  and  the  rolF- 
Token  P:  rel 
of  'sub-cultural'  formations.  Early-modern  felons  were 
C:  Frequ  Value  C:  Comparison 
ordinarily  lone  and  one-time  offenders  rather  than  recidivist 
-185- C:  Reýorter 
members  of  criminal  gangs  kSamahal  19/4;  Cockburng  1911b)  -- 
[commentl 
a  very  ditterent  image  from  that  to  be  found  in  the  'rogue 
literature'  on  the  Elizabethan  'underworld'  (Salgadog  1977). 
Actor  P:  -[Text]-mat  C:  "Place" 
An  examination  of  the  court  records  has  also  led  to  a 
correction  of  the  contemporary  impression  of  vagrants  and 
Goal 
vagrancy*  image  of  large  gangs  of  professional  vagabondg-, 
inhabitants  of  a  distinct  sub-culture,  participants  in 
P:  mat  Actor 
organised  crime  (Pound,  1911),  is  replaced  by  that  of  a  sub- 
group  of  the  migrant  population,  composed  of  young  males, 
commonly  pushed  out  ot  torest  and  pastoral  areas  by  scarcity  of 
work  into  the  regions  of  mixed  farming  in  South  East  Englan3- 
C:  Reporter  Ranze 
and  the  Midlands  (Beierg  19/4  and  1978;  Slack,  1977).  Thi;  re- 
P;  -(Text] 
evaluation  of  the  stereotype  of  the  criminal  offender  has  also 
-mat  Actor 
been  advanced  by  two  important  studies  of  nineteenth  century 
C:  Reporter  Sayer 
crime  ýD.  Hay  et  al.,  1975a;  E.  P*  Uompson__,  77737.  They 
P:  verb  Verbiaze 
stress  the  difficulty  of  making  a  clear-cut  division  between 
C:  Place 
the  working  poor  and  a  criminal  'lumpenprol-etariat'.  Tn-tre-se 
Possessed  P:  rel  Possessor 
essays  the  eighteenth  century  offender  belongs  to  the  explo  d 
C:  "Place" 
abouring  poor  not  some  parasitic  urban  underwor  Behind  th 
-186- [Textl  P:  mat 
legal  definition  of  a  poacher  or  thiet,  tor  exampLe,  could  Me 
Actor 
a  defence  of  forest  rights  or  an  act  of  popular  price-ficing 
C:  Reporter  Carrier 
(Thompson,  1971  and  191  types  ot  criminality, 
rTextj  P:  rel  Attribute 
however,  were  more  reliant  upon  subcultural  support. 
Actor  P:  mat  C:  Place 
Sodomites  in  eighteenth  century  London  constructed  around 
Ranae  C:  Reporter 
themselves  a  kind  ot  protective  sub-culture  kTrumbach,  19/177. 
Possessor  (Text]' 
A  criminal  underworld  of  master-thieves  and  receivers  also 
P:  rel  Possessed  C:  Place  C:  Reporter 
seems  to  have  had  its  locus  in  the  metropolis  (Ilows-on,  19/0; 
McIntosh,  19717. 
Actor  P:  mat  Goal 
A  similar  reappraisal  has  influenced  nineteenth  century 
Ranae 
studi  Both  the  range  of  offences  committed  by  vagrants  and 
P:  mat  Value 
the  number  of  professional  vagabonds  is  being  found  to  be 
C:  Reporter 
smaller  than  contemporaries  believed  kJones,  19//;  Vorspan, 
Goal 
'f7JM*  The  description  of  a  professional  'criminal  crasFs' 
P:  mat 
(Tobias,  196/,  19/4  and  1919;  Chesney,  19/U)  is  being  repla 
Actor 
by  one  of  young  working  men  (miners,  labourers)  regularly 
C:  Reporter  C:  Place 
supplementing  their  income  by  crime  kPhiLips,  1977).  Tn--t-r=uy 
[Dir]  C:  Freq  P:  rel 
industrialized  areas  of  Victorian  England,  it  again  seems 
-187- HL3:  4/HP3:  5 
Attribute  Carrier 
difficult  to  find  any  neat  distinction  between  the  'criminal 
--r 
ý.  Textl  [Dirl  P:  rel 
class'  and  Me  'honest  respectable  F-oor 
.  However,  it  is 
Attribute  Carrier 
possible  that  the  notion  of  a  well-defined  hereditary  criminal 
class  might  have  some  validity  in  enclaves  of  urban  ar_e_as=ji7Pe 
C.  Report 
the  'China'  district  of  Mert9yr  Tydfil  in  South  Wales  kJones 
(Text]  (Dir]  P:  ver  Verb-ý 
and  Bainbridge,  1919).  Moreover,  it  has  been  suggested  that 
-iage 
towards  FRe  end  of  the  nineteenth  century,  as  contemporary 
belief  in  a  separate  'criminal  class'  broke  down  in  the  face  or 
a  more  scientific  classification  of  offenders,  there  e_xi_s_te`J_, 
ironically,  an  older  and  more  recidivist  criminal  and  prison 
C:  Concession 
population  than  ever  before,  --  although  this  might  be  explained 
by  more  efficient  police  recording  of  previous  convictions 
C:  'Reporter 
(Gatrell  and  Hadde-n,  777M.. 
HP3:  5  para  8  (Quantitative  value  of  indictments) 
Token  P:  rel 
The  upward  trend  oF  officially  recorded  crime  is  not 
(Modal]  Value 
necessarily  an  accurate  reflection  of.  the  'real'  level  of  crime 
Actor 
or  the  'real'  rate  of  its  increase.  Variations  in  recorded 
P:  -[Textl-mat  Ranze 
crime  rates  can  otten  retlect  tne  processes  by  Which  crime  is 
Verbiage 
reported  and  recor  d.  Post  crimes  which  become  known  to  the 
P:  verbal  Sayer 
police  are  reported  by  the  victim  or  by  members  of  the  public 
-188- sayer  (Text]  P:  verb  Verbiage 
who  witness  the  crime.  Victims  otten  do  not  report  ottences, 
ýTextl  C:  Reason 
however,  either  because  they  believe  they  are  trivial  (and 
around  one  in  four  burglary  victims  loses  nothing  of  value)  3-r 
because  they  think  the  police  will  be  unable  to  make  an  arrest. 
(Text)  Sayer  P:  verb  C:  Place 
In  contrastj  F.  H.  McClintock  argued  in  Crimes  of  Violence(19 
Verbiage 
that  more  of  the  'dark  figure'  of  unreported  crime  was  coming 
to  police  attention  because  violence  was  less  tolerated  by  t 
Goal  P:  -(Text) 
communDt-y  than  ror--me--My.  The  level  of  official  criMe  can  aiso 
P:  mat  Actor 
be  aftected  by  Me  efficiency  ot  police  recording  of  crime  a 
(Modall  Sayer 
by  the  pattern  of  law  enforcement.  indeed,  the  American 
C:  Time  P:  verb  Verbiage 
criminologist,  Thorsten  Seliin,  once  declared  that  'all 
criminal  statistics  are  in  fact  statistics  of  law  enforcemen-r  t 
Actor  P:  mat  [Style]  C:  Matter 
71-e-WS  ditter,  in  shortp  as  to  whether  or  not  the  official 
Sayer  P:  verb 
statistics  can  be  used  to  measure  criminality.  some  say 
Verbiage  C:  Reason 
yes,  on  the  assumption  that  recorded  crime  is  a  constant 
SaXer  P:  verb  Verbiage  C:  Reason 
proportion  of  'real'  crime;  others  say  no,  on  the  -- 
grounds  that  the  criminal  statistics  disclose  more  about  the 
mentality  and  methods  of  those  responsible  for  law  enforcement 
than  about  the  incidence  and  pattern  ot  crime. 
-189- HL3:  5 
HL3:  5  paras  13-16  (Quantitative  value  of  indictments) 
Actor  (Text]  P:  mat  C:  Concession 
The  research  lilterature  also  un2ermines,  although  not  always 
Goal  Range 
expliF'itr_y_,  _FFe  quantitative  worth  of  indictments.  By  no  means 
P:  mat  C:  Means  C:  Place 
all  crime  was  dealt  with  by  way  of  formal  prosecution  at 
Range  P:  -  C:  Freq 
quarter  sessions  and  assizes.  Criminal  behaviour  w-a-s-Wor-ten 
-mat  C:  Quality  C:  Means 
dealt  with,  in  a  preventative  manner,  by  'presentment'  or  by 
C:  Comparison  C:  Reporter 
'recognizance'  rather  than  by  indictment  kMorrili,  1976; 
Token 
Ingram,  1977).  Cases  of  poaching,  prosecuted  under  the  game 
P:  rel  C:  Oual  Value 
laws,  were  increasingly  the  responsibility  of  magistrates  in 
C:  ReRorter 
petty  sessions  kMunsche,  19//;  Beattie,  1974;  Hay,  1915c; 
Range 
_ 
P:  mat  -  C:  Place 
Jones,  1976b).  Many  moral  offences  were  dealt  with  in  the 
C:  ReRorte 
ecclesiastical  courts  kMarchant,  1969;  Houlbrooke,  1979; 
(Dirl  [Text]  P:  rel  Attribute  C:  Concession 
S  ha  rp  e-,  -=) 
.  it  also  seems  necessary,  at  least  tor  the 
Carrier 
early-modern  eFa,  to  examine  the  role  of  civil  litigation  in 
the  prosecution  of  essentially  criminal  causes,  as  well  as  t 
C:  Reporter 
contribution  of  parochial  courts  kingram,  1977;  Munsche,  19777. 
Goal 
--[Text] 
P:  mat  C:  "Place" 
Some  offenders,  moreover,  were  not  broughF-Into  contact  -witg- 
C:  Oual  Token  P:  rel 
the  legal  system  at  ail.  A  prosecution  for  witcheratt  was 
FText]  Value  C:  Time 
often  the  tinal  expression  of  community  action  after  infor 
-190- modes  of  counteraction  (such  as  the  seeking  of  cures)  had  be 
C:  Reporter  Ran  e 
tried  unsuccessfully  kThomasl  1971;  McFarlane,  19707. 
P:  - 
types  of  crime,  such  as  assault  and  domestic  violence,  could- 
[Text]  -mat  (Text]  C:  Means 
also  _97e  U-e=at  with  first  by  the  methods  of  arbitration  and 
unofficial  controls  available  to.  families  and  local 
com.  munities,  the  most  organized  of  which  was  the  charivari 
C:  Reporter 
(Bellamy,  19/3;  Thompson,  1912;  Curtisp  1911;  Ingram,  19//). 
Rang 
ge 
ýTextl  P:  - 
Such  limits  to  the  recourse  to  prosecutiong  however,  were  not 
C:  Qual  -mat  Beneficiary  C:  Result 
so  readily  granted  to  strangers,  thereby  increasing  the 
likelihood  of  indictment  anR  conviction  for  those  who  were  nTt' 
local  residents. 
Actor  (TextI  P:  "mat"  Coal  C:  Place 
Many  of  the  existing  stuUies  also  pour  scepticism  over  -t7-e 
assumption  that  the  criminal  indictments  represent  a  fairly 
Actor 
constant  fraction  of  actu'ar-c-r-i"-m-e.  The  criminal  justice  system 
P:  mat  Ranae  Actor  P:  mat 
does  not  create  a  mirror  image  of  actual  crime;  it  processes 
C:  Oual  Coal  Act  (Txt]  P:  "mat" 
only  a  selective  number  of  off  rs.  it  also  dips 
C:  Place 
into  the  reservoir  of  unreported  crime  (the  'dark  fI_g_u_r_e7. 
Actor 
Such  active  intervention  in  the  regulation  of  social  conduct 
P:  mat  Range 
induced  short-termg  localized  fluctuations  in  the  crime  rate 
Actor 
which  the  research  literature  abundantly  illustrateg.  E-arTy--- 
_191- modern  fears  that  hunger  bred  a  temptation  to  both  crime  and 
P:  mat  C:  "Place" 
disorder  seems  -to-E-av-e-Ted  to  a  greater  readiness  to  prosecute 
LCommentl 
in  cases  of  thett,  incidentally  illustrating  how  the 
association  between  dearth  and  high  theft  rates  could  be 
mediated  by  a  hardening  of  social  attitudes  and  relationships 
C:  Reporter  Actor 
(Walter  anI71  Wrightso-n-,  -177U.  The  statistical  findings  in 
(Text]  P:  mat  Range 
relation  to  vagrancy  also  retlect  law  enforcement  policy 
C:  Regorter  Phenomenon 
(Slack,  19/4;  Jones,  1977).  The  local  maintenance  of  base 
P:  ment  Senser  C:  Result 
children  encouraged  seventeenth  century  communities  to  seleEt 
C:  Reporter 
infanticidal  mothers  for  prosecution  (Wr  r  ghtson,  19/5;  Quaifel' 
Token 
The  peak  of  crime  (especially  riot  and  assault  cas-e-s7- 
C:  Time  P:  rel  Value 
in  the  1720s  was  a  response  to  the  heightened  vigilance  on 
the  part  of  the  Whig  government  towards  public  order  in  the 
C:  Report  +  P:  verb 
face  of  rumours  of  Jacobite  plots  kBeattie,  1974),  and  reco 
C:  Qual  Verbiage 
in  part,  the  determination  on  the  part  of  the  ruling  groups  to 
_C: 
Reporter 
protect  and  extend  their  private  property  kThompson,  1975b). 
Verbiage 
Me'Increase  in  sodomy  cases  at  the  beginning  of  the  nineteent  Ih 
P:  verbal  C:  Reason 
century  has  been  ascribed  to  an  intensification  ot  tear  of 
sexual  deviance  in  the  tace  of  possible  death  and  defeat  at  the 
C:  Reporter 
hands  of  the  French  (Gilbert,  19/6  and  19//;  Harvey,  1918). 
-192- Token  P:  rel 
The  frequency  of  infanticide  between  1840  a_n_d=  was  rela-t-e7, 
[Text]  Value 
in  part,  to  the  increasing  concern  for  social  welfare  to  be 
I-C:  Reporter  Token 
found  in  the  popular  and  medical  press  kSaUer,  19/6).  TFe  - 
P:  rel  Value 
frequency  of  tReft  during  the  same  period  could  be  a  response 
to  the  determination  of  employers  to  crack  down  upon  semi- 
C:  Ruorter  +  ýTextj  Actor 
customary  perquisites  (PRilips,  19  tinally,  studies 
of  popular  resistance  to  the  'New  Police'  of  the  nineteenth 
century,  of  the  police  crusades  against  street  prostitution, 
and  of  the  development  of  notions  of  juvenile  delinquency 
P:  mat  Range 
illustrate.  that  local  'crime  waves'  could  be  generated  by 
conscious  police  efforts,  stimulated  by  middle-class  members-Of 
the  Puritan  lobby,  to  outlaw  street  activity  which  had  Sitherto 
C:  Reporter 
been  accepted  kMalcolmsong  19/J;  Storch,  1975,1976  and  1977--, 
Token 
More  long-term  and  widespread  changes  in  the  pattern  of  crime 
P:  rel  Value 
could  be  dependent  upon  factors  such  as  t9e  public  sensitivity 
to  crime  (and  the  related  reluctance  of  readiness  to  prosecute) 
and  the  Form  and  efficiancy  of  the  system  of  prosecution  and 
(Style]  Senser 
t=  Broadly  speakingg  the  sixteenth  and  seventeenth 
P:  ment  Phenomenon 
centuries  witnessed  an  expansion  of  formal  justice  at  quarter 
sessions  and  assizes  at  the  expense  of  more  localized  justice. 
-193- Actor  C:  Concession 
Samaha's  study  of  Elizabethan  Essex  (1974)  whilst  never  trulF 
assessing  the  nature  of  the  reýationship  between  crime  and  Me- 
P:  "mat"  Range 
agencies  of  social  control,  uncovers  a  growing  demand  for  or  r 
and  a  harsher  response  to  lawlessness  (which  in  itself  was 
Actor 
probably  a  reaction  to  a  real  increase  in  Me-Tir-ance).  Grand 
P:  mat  Goal  Sayer  P:  verb  Verbiage 
juries  indicted  more  ottenders;  petty  juries  registered  more 
C:  Time  Actor 
guilty  verdicts.  At  the  same  time,  reorganization  oE  the  courF 
P:  mat  Range 
system  and  its  bureaucracy  ensured  that  these  harsher  attitu  s 
toward  lawbreaking  could  be  given  etfective  expression. 
Senser  C:  COMP  P:  ment  Phenomenon 
Cockburn  (19699  1915  and  1978)  similariy  detects  a  watershe  n 
C:  Reason  , 
criminal  administration  in  the  158Us.  In  the  face  of  a  rising 
Actor  LModal]  P:  mat  Range 
crime  rate,  tne  3uagesq  ne  teeLs,  may  have  encouraged  an 
C:  Result 
increasingly  professional  clerical  establishment  to  make  sucF- 
procedural  modifications  as  to  allow  fewer  challenges  to 
wrongiy-drawn  indictments  and  to  speed  the  dispatch  of  Crown 
C:  Reporter  C:  Time 
cases  kct.  Gleasony  1969;  Langbei-n-p-TM).  In  the  eighteentg- 
Carrier  P:  rel 
century  the  decisions  of  prosecutors,  juries  and  judges  were 
rModall  Attribute  C:  Time 
evidently  responsive  to  the  level  ot  crime.  When  the  region 
Actor  P:  mat  Goal 
seemed  engulfed  by  criminalityp  grand  juries  sent  more 
C:  Purpose  Actor  P:  mat  Goal 
etendants  to  take  their  trialp  petty  juries  acquitted  fewer 
-194- +  Actor  P:  mat  C:  Quality-  Value 
defendants  and  judges  s9ntenced  more  severeT-ye  A  contrary 
ýTextj  P:  rel  Token 
influence,  however,  was  that  grand  juries  in  rural  areas 
tended  to  deliver  more  uno  bill'  vergicts  in  the  light  of  hNgE 
C:  Reporter  +  Value 
food  prices  (Beattiep  1974).  But  by  far  and  away  the  most 
decisive  influence  upon  eighteenth  century  indictment  levels 
P:  rel  Token 
was  the  development  of  summary  hearings  either  before 
Actor 
individual  magistrates  or  at  petty  sessions*  Nineteenth 
(Text] 
century  changes  in  judicial  personnel  and  practice  also 
P;  mat  Goal  Actor 
influenced  the  secular  trend  of  recorded  c-FiMe-.  A  transf-e-r=o 
magisterial  aGthority  from  the  landed  to  the  industrial  classes 
P:  "mat"  C:  "Place" 
between  1896  and  186U  in  the  Black  Country  led  to  a 
decisive  increase  in  the  recorded  number  of  thefts  of  iron, 
C:  Accompaniment 
coal  and  wood,  as  well  as  in  the  number  of  prosecutions  under 
C:  Reaorter  Actor 
the  Master  ang  Servants"A-c-FTMlipsl  19M.  The  expanding 
(Text]  P:  mat 
police  role  in  the  prosecution  R  crime  also  might  have 
Coal  ýModalj  Actor 
changed  the  shape  of  indictment  levels.  Without  doubt,  the 
Criminal  Justice  Act  of  1855  (empowering  the  magistrates' 
C:  Means 
courts  to  deal  with  many  indictable  thefts),  by  pr8viding  a 
P:  "mat" 
cheaper  and  less  cumbersome  tribunal  than  quarter  sessions,  led 
C:  "Place" 
to  a  vast  increase  in  the  number  of  indictable  larcenies  which 
-195- HL3:  5/HP3:  6 
C:  Reporter 
were  tried  either  at  higher  of  lower  courts  kPhilips,  19TI)o 
(TextJ  Actor  P:  -mat 
C:  Concession 
in  all,  historians  have  producedv  at  times  despite  themselves, 
Range 
a  more  critical  awareness  of  the  limitations  of  a  positivist 
approach  to  the  pattern  and  incidence  of  crime  and  the 
Token  P:  rel  C:  Qual 
sociological  features  of  o?  T-e-nU-erse  'Crime'  is  in  large 
Value 
part  a  social  judgement  of  authority,  a  category  created  by 
Actor 
those  with  the  power  to  pardon  or  punish.  The  criminal 
P:  mat  Range 
statistics  disclose  as  much  about  the  mentality  and  metho2s  o'r 
C:  Comp 
those  responsible  for  the  maintenance  of  authority  as  about  Me 
ýDirl 
pattern  and  incidence  of  crime  (ct.  Nye,  1978;  O'Brien,  1978Y. 
Value 
Another  equally  significant  result  of  this  critical  approach  to 
P:  rel  Token 
the  judicial  documents  has  been  a  more  searching  appraisal  of 
the  meaning  of  criminality,  of  the  function  of  criminal  justice 
and  the  role  of  law  in  the  development  of  the  state. 
HP3:  6  para  14  (Socioeconomic  variables) 
C:  Condition 
It  penal  philosophy  and  the  types  of  punishments  used--hd-v--e  had 
- 
(Text]  Token 
but  a  marginal  impact  on  the  volume  of  crime,  what  about  larger 
Actor 
social  and  economic  forceE?  London  and  the  big  provincial 
P:  mat  Range 
cities  and  towns  accounted  tor  over  40  per  cent  of  crime 
-196- Token 
annually  recorded  by  the  police  in  the  1950s  and  1960s;  rates 
P:  rel  Value  C:  Place  .  C:  Comp 
OF  'crime  per  head  were  much  highýr  in  urban  areas  than  in 
-7 
Actor  ýTextl  P:  mat  C:  Oual 
rur=egions.  Urbanisation,  however,  has  increased  little 
C:  Time  +  ýTextl  P:  -  ýModall  -mat  Range 
since  the  1930s,  and,  hence,  can  hardly  account  tor  the  post- 
[Modal]  Actor 
war  rise  in  crime.  InTe-ed,  a  substantial  and  growing  amount  Of 
P:  mat  C:  Place  Phen  P:  - 
crime  has  occurred  in  small  towns  and  country  areas.  Mme  is 
C:  Freq  -ment  Attrib 
otten  thought  to  be  associated  with  poverty  or  social 
+  C:  Reason 
disadvantage.  But  since  improvement  in  living  conditions  o7F 
the  century,  and  increased  affluence  in  the  post-war  decades, 
P:  -  Senser  -ment  Phen 
have  not  led  to  a  decline  in  crime,  must  we  not  conclude  that 
Value  C:  Reas 
poverty  does  not  predispose  to  cri  ?  Not  necessarilyq  since 
the  absolute  level  of  income  is  not  as.  crucial  as  inequalities 
Token 
of  income,  which  are  as  marked  as  ever.  The  numbers  'feelingr 
P:  rel  Value  [Text]  Ranae 
poor  is  what  counts.  Moreover,  a  sizeable  proportion  or- 
P:  C:  Time  -mat  C:  Place 
children  and  young  persons  have  always  been  found  in  tamilies 
C:  Condition 
whose  standard  of  living  is  below  average.  If  not  poverty  per 
rText]  Token  Senser 
se,  what  ot  the  criminogenic  impact  of  unemployment7  Most 
P:  ment  Phenomenon 
criminologists  have  regarded  the  alteration  in  Unemployment 
C:  Role 
levels  over  the  century  as  unrelated  to  the  main  changes  in  te 
-197- HP3:  6/HL3:  6 
crime  ratel  particularly  the  rise  in  Relinquency  in  the  1950s 
ý.  Textl  -Range 
and  1960s,  years  of  full  employment.  floweverl  the  high  levels 
of  unemployment  in  the  1930s,  especially  amongst  young  peopIF- 
P:  mat 
between  fourteen  and  eighteen  years  ot  agel  has  been  associar-ed 
C:  Accomp  (Dirl  P:  ment  - 
with  the  upward  curve  of  criminality.  it  remains  to  be  seeR 
Phenomenon 
whether  the  present  high  rate  ot  unemployment  will  worsen  the 
post-war  trend  in  crime. 
HL3:  6  para  5  (Socioeconomic  variables) 
Beneficiarv 
The  relationship  between  crime  and  other  variables  such  as 
P:  -  [Text]  -"mat"  Range 
urbanisation  and  economic  conditi6ns  has  also  received  some 
Saver  P:  verb  Verbiage 
attentl"o-n.  17eattie  (19/4)  stresses  the  broad  ditterences 
Tok 
between  rural  and  urban  parishes  in  the  eighteenth  F-e-ntury.  We 
P:  rel  C:  Temp  Value 
are  still  in  need  ot  a  study  of  the  association  between 
crime  and  the  rate  of  urbanisation  in  the  nineteenth  century, 
C:  Concession 
although  judging  from  American  studies  it  is  probable  that  nu- 
association  between  increased  urban  crime  rates  and  rapid 
Range 
urbanisation  will  be  fou  The  connexion  between  property 
P:  -  C:  Quality 
offences  and  prices  (or  trade  cycle)  has  b9en  more  tully 
-mat  Actor  P:  mat  Range 
examined.  Samaha  (1974)  and  Cockburn  (1971b)  find  that 
-198- variations  in  the  incidence  of  theft  closely  follow  the 
fluctuations  in  the  price  of  food,  especially  in  the  159Us. 
Phen  P:  ment  C:  Role  ýText] 
_C: 
Reason 
These  must  be  seen  as  tentative  tindings,  howeverg  since 
inadequate  allowance  is  made  for  the  effect  of  population 
C:  Place  Sayer 
increase  on  the  crime  leveT.  In  rural  Surrey  and  gussex  both 
the  short-term  and  long-term  trends  of  prices  and  indictments 
P:  verb  Verbiage 
(per  100,000  popura-UE7  suggest  a  close  relationship  between- 
Carrier 
want  and  crime,  notably  in  1140-1  and  1780-3.  The  situa-Flo-n-I'n 
P:  rel  Attribute  Actor 
urban  Surrey  (London)  was  more  complex.  The  major  peaks  in 
P:  mat  Range  C:  Comurison 
indictments  follow  the  conclusion  of  wars,  as  in  1/14-1-1),  17747- 
Actor 
I 
[Modal]  P:  mat  Goal 
51  and  1802*  'Rising  prices  probably  heightened  the  level  of 
C:  Time  +  Goal  P:  mat  C:  Qual 
want  at  these  times,  but  the  crime  rate  was  attected  more 
Actor  C:  Time 
by  unemployment  as  the  war  effort  susided  and  soldiers  were 
C:  Reporter  C:  Time 
discharged  (Beattie,  19/277.  In  the  first  half  of  the 
,  Actor 
nineteenth  century  the  recorded  levels  of  property  crime 
P:  mat  C:  Quality  C:  Reporter 
fluctuated  inversely  with  economic  activity  kGatrell  and 
Token 
Hadden,  1912;  Philips,  191/;  Gurr  et  al.,  17M.  Offenders 
P:  rel  Value 
seem  not  to  have  been  under  any  immediate  pressure  of  hungerg 
+  C:  Time  Actor  P:  mat  C:  "Place" 
but  in  times  of  'distress'  (1842,1846)  more  took  to  thig 
-199- HL3:  6/HP3:  7 
(Style]  Token  P:  -  C:  Freq 
form  of  self-herp'.  More  specifically,  poaching  seems  often 
Value  -  rel  C:  Reporter  C:  Time 
to  have  been  born  of  poverty  kJones,  19/9)'.  From  mid-centuryp 
fTextI  Actor  P:  mat  Coal  Range 
however,  this  relationship  began  to  reverse  itself.  Fropert7_ 
C:  Accompaniment 
crime,  as  well  as  assaults  and  offences  involving  drunkenness, 
P:  -  C:  Frequency  -mat 
--- 
C:  Accomaaniment  C:  Comp 
were  increasingly  associate2_717t  periods  ot  prosperity  ratre-r 
C:  Reporter 
than  of  poverty  kGatrell  and  Hadden,  19/2;  Gurr  et  al.,  197737. 
HP3:  7  paras  18-20  (Alternatives  to  positivism) 
Token 
The  attempt  to  find  the  cause  of  crime  in  subcultural  value 
P:  rel  Value 
systems  has  ceased  to  be  the  predominant  concern  of 
. 
LText]  Actor 
sociolog  Instead  the  social  an  ega.  L  processes  by  whip 
P:  "mat"  W'Place" 
some  individuals  get  *iabeiled'  as  criminal  have  come  under 
Attribute 
scrutiny.  Variously  known  as  'interactionist'  or  'labelling' 
Actor  P:  mat  Range 
theorists,  these  sociologists  rejected  the  positivist's  vie  f 
Sa  er 
criminals,  as  identifiably  different  from  non-crimin 
P:  verb  Verbiag 
urged  the  need  to  look  at  the  law-maker  and  law-enforcer  as 
Value  P:  rel  Token 
much  as  the  la7--Gr-eaFe-r.  Their  argument  was  that  the 
reactions  of  the  police  and  courts,  at  times  exacerbated  by 
press  and  public  fearsp  contirm  and  amplify  an  offender's 
(Text]  Token  Nrel  Value 
devia  As  suchq  crimina-IT-ty-13s-  not  an  inherent  property 
200- of  an  individual,  but  a  property  conferred  by  society. 
Verbiaae  P:  -  [Text]  -verbal  -_  Sayer 
Labelling  theory  has,  in  turn,  been  criticised  by  'radI_caT_ 
C:  Reason 
criminology'  for  failing  to  explain  the  origin  as  opposed  to 
the  development  of  delinquency,  and  for  presenting  criminals  9s 
passive  victims  of  official  labelsO  with  neither  consciousness 
Verbiage  P:  -  [Textl-verb  C:  Reason 
nor  choir-ce-e  T-t  has  also  been  criticised  for  en_g_e_nUe_r'i'n_g 
a  criminology  whichs  through  its  emphasis  on  the  marginal  worl7d 
ot  drug  users  and  homosexualsl  fails  to  deal  with  the  mass  of 
Senser  P:  "ment"  Phenomenon 
property  crim  I e.  This  'new  criminology'  favours  a  shitt  trog 
studying  the  'criminality'  of  the  poor  to  a  concern  with  the 
structural  frameworkq  particularly  the  capitalist  economic 
system,  which  determines  the  genesis  and  entorcement  of  laws, 
Carrier  P:  rel  Attribute 
and  the  definition  of  criminality.  It  is  committed  Fo 
an  analysis  of  the  ways  in  which  criminal  laws  are  deployed  to 
Carrier  P:  rel  Attrib 
maintain  class  inequalities  in  society.  it'  is  a 
C:  Comparison 
weritical'  as  distinct  trom  a  'correctionalist'  criminology. 
Actor  P:  -  (Text]  -mat  Rang  C: 
Criminologists  have  also  tried  to  tind  the  causes  of  crime  iF_ 
"Place" 
the  physical  and  psychological  characteristics  of  individuals. 
Actor  P:  "mat"  C:  `Place" 
'Biogenic'  explanations  have  ranged  from  criminals  as  people-Of 
interior  intelligence  to  criminals  as  males  with  an  extra 
chromosome  in  their  genetic  make-up,  which  predisposes  to 
-201- Carrier  P:  rel  (Modall  Attribute 
delinqurn-ey.  Such  biological  factors  are  'probably  most 
C:  Matter 
influential  with  regard  to  the  small  minority  of  persistent 
Possessor  P:  rel  Possessed 
offende  'Psychogenic'  expla  ons  have  potential7r-y-wIlUer 
C:  Condition 
applica  If  early  childhood  'socialisation'  distorts  t 
Actor  P:  -  (Modalý 
development  of  a  staBle  personalitý,  it  can,  it  is  believed-, 
-mat  C:  Result  Token  P:  rel  Value 
result  in  ant-social  cond  Delinquency  is  a  consequence  of 
the  acting  out'  of  guilt  and  frustration  caused  by  these  earry 
Value  [Text]  P:  rel 
experieN-ces.  U-ohn  Bowlby's  main  hypothesis,  for  example,  was 
Token 
that  the  experience  of  separation  of  an  infant  from  its  motheF 
Actor  P:  mat 
explained  some  cases  of  delinquency.  H.  J.  Eysenck  brought 
Ranae  C:  Place 
biology  and  psychology  together  in  his  hypothesis  that  crimin-aT 
and  psychopathic  behaviour  is  related  to  genetically-determini7d 
personality  attriGutesj  namely  a  mixture  of  extraversion  and 
(Text]  Actor  P:  "mat"  Range 
neuroticism.  Finailyq  criminologists  have  put  forward  a  number 
of  psycho-social  explanations  of  delinquencyg  concerning  the 
Value 
family,  the  school  and  films  and  ýFre-71'slione  Tne  problem  with 
P:  rel  Token 
all  these  attempts  to  pinpoint  the  causes  ot  crime  is  that 
none  explain  why  most  of  the  people  exposed  to  a  broken  home  Fr 
to  a  heavy  diet  ot  television  violence  do  not  commit  crimes. 
-202- HU:  7 
HL3:  7  paras  11-12  (Alternatives  to  positivism) 
cf.  also  13-16  above 
Sourcesl  Concepts  and  Methods  in  Historical  Crime 
Actor  P:  "mat"  C: 
The  exploration  of  this  new  field  of  social  history  has  led  to 
"Place" 
the  recognition  that  the  use  of  legal  data  raises  important 
Actor 
conceptual  and  methodological  issues.  The  word  'crime'  itseIT 
C:  Time  P:  mat  RanRe  C:,  Place  P:  - 
still  eludes  common  definition  among  his-Fo-r-117-ns.  Should 
Actor  -  -mat  [Text]  Range 
the  early  modern  scholar  include,  tor  example,  tFie  so-r_j'aT-a-n7 
moral  delinquencies  (drunkenness,  sexual  lapsesv  economic 
offences)  which  were  dealt  with  largely  by  the  Church  courtsy- 
Actor  P:  mat  Range 
An  answer  to  such  questions  requires  the  unscrambling  of  the 
different  court  systems  and  categories  ot  criminal  offence, 
C:  Reporter  Value 
task  which  is  already  Gnder  way  kBaker,  1977a).  Another  vita 
P:  rel  Token 
issue  is  the  worth  of  court  records  in  documenting  orms  o- 
criminal  behaviour,  types  of  criminal  offender  and  structures 
[Text]'  [Text]  P:  -  Actor 
of  social  control.  To  what  extent,  tor  example,  does  the 
-mat 
av=a  bility  of  discretion  to  police  and  prosecutors  compromise 
Range  C:  Role 
the  reliability  of  indictment  statistics  as  an  index  to  changes 
Actor 
in  the  level  of  criminality?  The  published  literature 
P:  mat  Range 
illustrates  that  historians  have-developed  a  critical  awareness 
+  P:  - 
of  some  of  the  limitations  of  their  documentation,  and  have 
-203- C:  Ten  -mental  Phenomenon 
gradually  started  to  heed  the  lesson  of  contemporary 
criminology  that  a  full  understanding  of  historical  crime  haF- 
to  encompass  not  only  the  deviant  act  but  also  the  procedures 
and  dynamics  of  law  enforcement. 
[TextI  Actor  P:  mat  Rang 
., 
e 
For  a  start,  historians  have  initiated  a  critical  assessment  of 
the  reliability  of  the  extant  records  (notably  indictment 
C:  Time 
files)  when  it  comes  to  factors  like  the  social  status  or 
Co.  Reporter 
domicile  of  the  offender.  Accoraing  to  Cockburn  (1912  and 
Token  P:  rel 
1975),  a  majority  of  early-modern  assize  indictmentF  are 
Value  C:  Quality 
factually  worthless  with  regard  to  occupation  of  the--a-cc-lu-s-e-U 
[dirl 
and  his  place  of  abode  Zct.  Wiener,  1976;  Baker,  1911b). 
Verbiage  P:  verb  C:  Role  [Text)  C:  Reason 
Vagrants  were  described  as  'labo  rers',  tor  examplet  because  it 
was  legally  unacceptable  to  insert  a  status  in  a  legal  document 
Token 
which  was  forbidden  by  137.  The  stated  domicile  of  the 
P:  rel  C:  Freq  ýModalj  Value 
offender  was  otten  in  tact  the  place  where  the  crime 
Ranze  P:  "mat"  C:  "Place" 
occurred.  Simli  ar  doubts  Have  been  cast  over  the  date  of  the 
-- 
Range  P:  -(Text]-P- 
o=ence.  The  tactual  reliability  of  the  records  has  thus  been 
C:  Qual  -"mat"  Sayer  P:  verb  (Text]  Verbiage 
severely  undermined.  'It  suggests,  at  least,  the 
modification  of  the  sociological  analysis  completed  by  Samaha 
(1914)  and  by  Cockburn  himself  (19/1b)  relating  to  the  sociar- 
-204- HL3:  7/HP3:  8 
status  of  offenderso  criminal  mobility  and  the  seasonal 
incidence  of  cri"m-e. 
HP3:  8  Para  21-22  (Conclusion) 
Actor 
The  search  for  predisposing  factors  in  the  genesis  of 
P:  mat  (Textj  P:  - 
delinquent  behaviour  will  continue.  What  other  avenues  shourd 
Actor  -mat 
future  research  go  down? 
Ranp,  e  P:  I'mat"  Beneficiary 
More  attention  shouLd  be_'g_11r_v_e_nto  the  times  (particularly 
between  1946  and  1955)  when  the  rise  in  crime  slackened  or  waq 
Range  P:  mat  C:  "Place" 
reversed.  More  work  is  nee  e  on  groups  amongst  whom  crim  s 
remained  comparatively  rare,  like  females,  and  on  groups  who 
ave  been  relatively  overlooked,  like  white-collar  criminals. 
Actor 
The  search  tor  the  ettect  on  delinquency  ot  increases  in 
affluence  or  of  movements  in  the  unemployment  level  in  previ  s 
P:  mat  C:  Concession 
decades  should  continue,  although  improved  research  strategi 
-+ 
[Text]  Range 
are  probably  required.  Xnd,  lastly,  the  essentially  hisF-or-lcal 
questions  posed  by  the  'new  criminologists',  including  the 
processes  by  which  criminal  laws  and  policies  are  enacted,  an 
the  contrasts  in  the  cri-minal  codes  of  different  socioeconomic 
P:  mat  C:  Purpose 
systems,  must  be  confronted  in  order  to  uncover  the  structural 
forces  in  the  creation  of  crime. 
-205- HL3:  8 
HL3:  8  '  paras  25-26  (Conclusion) 
Range  P:  - 
Faith  in  the  positivist  procedure  of  quantitication  has  been 
C:  Oual  -mat  C:  Time 
congiderably  undermined  since  the  days  of  historical  research 
Actor  C:  Time  P:  mat  Range 
into  crime.  Many  historians  still  present  the  judicial  datF_ 
C:  Role 
as  a  valid  representation  of  the  incidence  and  pattern  of 
crime,  and  the  social  status  and  geographical  distributlon-M 
I+ 
[Dirl  P:  rel  Attribute 
criminals  and  victims.  But  it  has  become  more  and  more 
Carrier 
evident  that  the  information  to  be  derived  from  the  legal 
records  can  be  factually  unreliable  and,  anyway,  is  a  record 
not  only  of  deviant  actions  but  also  of  Me  attitudes  of  the 
Value 
propertied  to  deviance  as  expressed  in  law  enforcemFn-t.  The 
P:  rel  Token 
alternative  historical  approach  has  been  t.  o  use  the 
documentation  as  a  guide  to  changes  in  the  administration  of 
justice,  as  a  searchlight  on  particular  social  relationships, 
and  as  essential  clues  both  to  popular  attitudes  to  the 
(Dirl 
official  legal  code  and  to  the  role  of  law  in  socieNy.  It 
P:  rel  C:  Place  Token 
is  in  this  work  that  we  have  come  closest  to  the 
construction  of  social  theory,  notably  a  Marxist  analysis  of 
crime  and  the  raw  in  capitalist  social  and  political 
Rang 
,eP:  -  C:  Tim 
structures.  Further  concrete  historical  investigati"Fon-7-s-now 
-mat  C:  Purpose 
ne=ee  to  test  the  strength  of  these  conceptual  fra-m-e-wo-ML 
-206- LDirl  P:  rel  Attribute 
it  would  be  detrimental  to  the  social  history  of  crime, 
Textl  C:  Condition 
however,  it  this  ten  ency  to  tocus  on  the  characteristics  and 
role  ot  the  legal  system  supplanted  investigations  ot 
developments  in  forms  of  criminal  behaviour,  by  which  is  meant 
[Text]  (Dirl  P:  rel 
both  unrecorded  as  well  as  recordeiT-FFM-es.  For  it  is 
C:  "Place" 
only  on  the  basis  of  this  latter  evidence,  albeit  imPertectj 
Token 
that  we  can  reach  discerning  judgements  about  the  legitimacy  Uf 
Me  la;  -. 
C:  Com2arison  Actor  P:  mat  C:  Qual 
As  with  any  new  discipline  the  subject  has  developed  ratger 
Carrier  P:  rel  Attribute 
haphazardly.  Existing  studies  are  spatially  limited, 
treating  only  a  few  counties  or  regions,  and  often  those 
- 
[Text] 
closest  to  the  distorting  influence  oE  Lon  n.  In  part, 
ýTextj  RanRe  P:  mat  Actor 
however,  this  situation  has  been  determineU-Ey--t-Fe-su-r-v-iv-a-l-o-r 
[Dir)  P:  -  [text)  -ex  Existent 
court  records.  There  has  also  been  insufficient  unli'  =ormll-y 
C:  Place 
in  such  basic  methods  as  the  construction  of  crime  rates  and 
[Modal]  (Text) 
the  validation  of  statistical  findings.  lnevitably,  too, 
Range  P:  mat  Range 
innumerable  research  topics  gave  been  neglected.  Hore 
P:  "mat"  Beneficiary 
attention  needs  to  be  given  to  the  tactors  which  have  led  to 
the  creation  of  particular  criminal  lawst  to  the  differentiar- 
enforcement  of  those  laws,  as  well  as  to  the  alterations  in 
-207- Phenom  P:  ment 
definition  of  crimes  engendered  by  case  IN.  Little  is 
C:  Time  P:  ment  C:  Matter 
yet  known  about  distinct  categories  of  offenders, 
including  juvenile,  'white  collar'  and  persistent  ciminals. 
Carrier  P:  rel 
The  efficiency  and  routinization  of  the  judicial  process  wouliT- 
Attribute  C:  Condition 
e  easier  to  gauge  if  we  knew  more  about  the  changing  ratios 
between  known  crimel  arrestsq  commitals  to  trial  and 
+  [Text]  Range  P:  mat  C:  Matter 
convictions.  And  tinally,  more  is  needed  on  the  principles 
and  practices  of  sentencing  and  on  the  changing  rates  of 
C:  Conc  Actor  P:  mat 
punishment.  Even  so,  the  state  ot  the  subject  has  developed 
C:  Qual  C: 
-Time 
C:  Result 
sutticientiy  in  the  last  decade  to  allow  valuable  exchanges  to 
take  place  between  historians  working  in  different  centuries 
(as  witness  the  conference  of  the  Social  History  Society, 
'Crime,  Violence  and  Social  Protest')  and  in  different 
countries  (as  witness  the  conference  organized  by  the  Dutch 
group  tor  the  Study  of  the  History  of  Crime  and  the  Criminal 
Actor 
'Eaw7y.  A  comparative  approach  to  the  assessment  of  past 
P:  "mat"  Range  C:  Oual  C: 
patterns  of  criminality  711  advance  the  subject  enormouslys  as 
Condition 
long  as  scrupulaous  attention  is  paid  to  the  uniqueness  of 
[Text]  C:  Condition 
historical  detail  and  context.  For  It  there-117  one  precept 
Value  P:  rel  Token 
to  which  the  historian  should  cleave,  it  is  that  the 
definition  and  development  of  crime  are  formations  of  distinct 
-208- economic  and  cultural  formations. 
-209- Appendix  CI:  Thematic  Profiles 
The  following  tables  give  an  indication  of  the  types  of 
participant  and  circumstance  found  as  topical  themesp  as  well 
as  the  types  of  textual  and  modal  themes,  in  the  extracts  from 
each  corresponding  pair  of  popular  andlearned  articles.  At 
the  top  of  each  table  I  the  total  number  of  themes  in  each 
extract  is  given  (popular/learned).  The  figures  below  showthe 
percentage  of  thematic  types  which  constitute  that  figure. 
These  figures  are  rounded  off  to  the  nearest  percentage  or 
0.5%. 
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-219- Appendix  D 
Summary  of  Process,  Participant  and  Circumstance 
Types  in  the  Matched  Extracts  - 
Key 
P:  Popular  article 
L:  Learned  article 
Total:  Number  of  process/participant/eircumstance  typesin  the 
matched  extract 
%age:  Proportion  of  process/participant/eircumstance  type  as  a 
percentage  of  the  total  number  of  processes/participants 
or  circumstances  in  the  extract 
-220- Texts:  BP1/BL1 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %age_Total  %age 
mat  51  50.4  43  41.3  Actor  47  26.1  32  17.0 
Range  19  10.55  29  15.4 
Goal  15  8.3  5  2.6 
Beneficiary  1  0.55  2  1.1 
Attribute  2  1.1  00 
Process  PL-  Participants  PL 
Total  %age  Total  %age 
- 
Total  %age_Total  %age 
relat  34  33.7  38  36.5  Token  18  10  19  10.1 
Value  18  10  19  10.1 
Carrier  11  6.1  16  8.5 
Attribute  11  6.1  16  8.5 
Possessor  3  1.7  3  1.6 
Possessed  4  2.2  3  1.6 
Process  Pr  Participants  PL 
Total  %age_Total  %age  Total  %age_Total  %age 
verbal  5  4.95  12  11.5  Sayer  5  2.8  10  5.3 
Verbiage  5  2.8  12  6.4 
Receiver  4  2.2  00 
Target  0042.1 
Process  pL  Participants  pL 
Total  %age  Total  %age  Total  %age  Total_%age 
mental  8  7.9  10  9.6  Senser  6  3.3  6  3.2 
Phenomenon  8  4.4  10  5.3 
Attrib  0010.5 
Process  pL  Participants  pL 
Total  %age  Total_%age  Total  %age  Total  age 
exist  3  2.8  1  0.9  Existent  3  1.7  1  0.5 
Process  pL  Participants  pL 
Total  %age  Total-%age  Total  %age  Total_%age 
behav  0000  Behaver  0000 
-221- Texts:  BP1/BL1 
Circumstances 
Total 
r 
%age  Total 
L 
%age' 
Extent:  Spatial  1  1.3  2  2 
Temporal  3  3.8  4  3.9 
Location:  Place  36  46.1  26  25.5 
Time  7  9  7  6.9 
Manner:  Means  1  1.3  1  1 
Quality  5  6.4  8  7.8 
Comparison  6  7.7  4  3.9 
Cause:  Reason  1  1.3  4  3.9 
Purpose  4  5.1  1  1 
Behalf  0  0  0  0 
Accompaniment  1  1.3  5  4.9 
Matter-  0  0  3  2.9 
Role  1  1.3  0  0 
Concession  1  1.3  5  4.9 
Reporter  0  0  28  27.45 
Frequency  5  6.4  3  2.9 
Condition  3  3.8  1  1 
Result  2  2.6  0  0 
Summary  BP1  BU 
To-taT-number  of  processes:  M  TU 
participants  180  188 
circumstances  78  102 
-222- Texts:  BP2/BL2 
Process  PL  Participants-  pL 
Total  %age  Total  %age  Total  %aRe  Total  %age 
mat  58  52.2  45  61.6  Actor  49  24.7  28  23.9 
Range  26  13.1  25  21.4 
Goal  16  8.1  8  6.8 
Beneficiary  1  0.5  2  1.7 
Attribute  2  1.0  1  0.8 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
relat-  31  28  19  26  Token  20  10.1  12  10.2 
Value  16  8.1  11  9.4 
Carrier  8454.3 
Attribute  8454.3 
Possessor  7  3.5  1  0.8 
Possessed  7  3.5  2  1.7 
Process  pL  Partic  pants  pL 
Total  %aRe  Total  %age  Total  %age_Total  %age 
verbal  13  11.7  3  4.1  Sayer  9  4.5  3  2.6 
Verbiage  13  6.6  3  2.6 
Receiver  0010.8 
Target  3  1.5  00 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %ape__Total  %age 
mental  8  7.2  4  5.5  Senser  3  2.5  3  2.6 
Phenomenon  7  3.5  4  3.4 
Attribute  0010.8 
Process 
Total 
p 
%age  Total 
L 
%aRe 
Participants 
Total 
p 
%age_Total 
L 
%ajqe 
exist  1  0.9  1  1.4  Existent  1  0.5  1  0.8 
Process  pL  Participants  pL 
Total  %age  Total  %age  Total  %age_Total  %age 
behav  0011.4  Behaver  0010.8 
-223- Texts:  BP2/BL2 
Circumstances 
Total 
P 
%aRe  Total 
L 
%age 
Extent:  Spatial  0  0  0  0 
Temporal  0  0  0  0 
Location:  Place  16  18.4  18  32.7 
Time  7  8  5  9.1 
Manner:  Means  8  9.2  11  20 
Quality  9  10.3  3  5.4 
Comparison  8  9.2  3  5.4 
Cause:  Reason  5  5.7  4  7.3 
Purpose  4  5  2  3.6 
Behalf  3  3.4  0  0 
Accompaniment  1  1.1  1  1.8 
Matter  0  0  0  0 
Role  1  1.1  2  3.6 
Concession  5  5.7  1  1.8 
Reporter  1  1.1  0  0 
Frequency  5  5.7  3  5.4 
Condition  8  9.2  2  3.6 
Result  6  6.9  0  0 
Summary  BP2  BL2 
Total  ;  umber  of  processes:  M  -77 
participants  198  117 
circumstances  87  55 
-224- Texts:  BP3/BL3 
Process  PL  PartIcipants 
Total  %age  Total  %age-__  Total 
mat  22  44  34  39.5  Actor  17 
Range  14 
Goal  3 
Beneficiary  1 
Attribute  0 
L 
%age  Total  %age 
20  27  18.1 
16.5  25  16.8 
3.5  2  1.3 
1.2  1  0.7 
010.7 
Process  -PL-  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
relat  21  42  33  38.4  Token  10  11.8  12  8 
Value  12  14.1  11  7.4 
Carrier  8  9.4  14  9.4 
Attribute  8  9.4  15  10.1 
Possessor  1  1.2  5  3.3 
Possessed  1  1.2  '53.3 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
verbal  129  10.5  Sayer  1  1.2  9'  6 
Verbiage  1  1.2  96 
Receiver  0000 
Target  0000 
Process  PL  Participants  PL 
Total  %age  Total-%age  Total  %age_Total  %age 
mental  4855.8  Senser  2  2.3  2  1.3 
Phenomenon  3  3.5  5  3.3 
Attribute  1  1.2  00 
Value  001o.  7 
Process  PL  Participants  FL 
Total  %aRe  Total_%aqe  Total  %aRe  Total  %age 
exist  2455.8  Existent  2  2.3  5  3.3 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %ape_Total  %age 
behav  0000  Behaver  0000 
-225- Texts:  BP3/BL3 
circumstances 
Total 
P 
%age  Total 
L 
%age 
Extent:  Spatial  0  0  1  1 
Temporal  1  2.4  0  0 
Location:  Place  6  14*3  15  14.6 
Time  13  30.9  21  20.4 
Manner:  Means  2  4.8  7  6.8 
Quality  0  0  5  4.8 
Comparison  1  2.4  11  10.7 
Cause:  Reason  1  2.4  5  4.8 
Purpose  2  4.8  1  1 
Behalf  0  0  0  0 
Accompaniment  4  9.5  2  1.9 
Matter  1  2.4  0  0 
Role  1  2.4  2  1.9 
Concession  1  2.4  2  1.9 
Reporter  1  2.4  15  14.6 
Frequency  1  2.4  7  6.8 
Condition  1  2.4  5  4.8 
Result  5,  11.9  4  3.9 
SuMMarv  BP3  BU 
To-taiT-number  of  processes  -0  -n 
participants  85  149 
circumstances  42  103 
-226- Texts:  CP1/CL1 
Process  pL  Participants  pL 
Total  %age  Total  %age  Total_%age  Total  %age 
mat  51  50.5  31  35.6  Actor  38  21.1  23  13.9 
Range  33  18.3  23  13.9 
Goal  10  5.5  6  3.6 
Beneficiary  1  0.5  2  1.2 
Attribute  0010.6 
Value  1  0.5  00 
Process 
Total 
p 
%aRe  Total 
L 
%age 
Participants 
Total 
p 
%age  Total 
L 
%age 
relat  31.30.7  35  40.2  Token  17  9.4  25  15.1 
Value  18  10.9  22  13.3 
Carrier  9  5.4  10  6.1 
Attribute  9  5.4  10  6.1 
Possessor  5  2.8  3  1.8 
Possessed  6  3.3  3  1.8 
Process  pL  Participants  pL 
Total  %age  Total  %age  Total  %age  Total  %age 
verbal  11  10.9  12  13.8  Sayer  10  5.5  8  4.8 
Verbiage  11  6.1  12  7.3 
Receiver  0000 
Target  1  0.5  1  0.6 
Process  pL  Participants  pL 
Total  %age  Total  %age  To.  tal  %aqe  Total  %age 
mental  8  7.9  8  9.2  Senser  5  2.8  6  3.6 
Phenomenon  8  4.4  8  4.8 
Attribute  0010.6 
Process.  pL  Participants  pL 
Total  %ape_Total  %age  Total  %age  Total  %age 
exist  0011.1  Existent  0010.6 
Process  pL  Participants  pL 
Total  %age_Total  %age  Total  %age  Total  %age 
behav  0000  Behaver  0000 
-227- Texts:  CP1/CL1 
Circumstances 
Total 
P 
%age  Total 
L 
%age 
Extent:  Spatial  0  0  2  3.8 
Temporal  0  0  0  0 
Location:  Place  20  29.4  10  18.9 
Time  6  8.8  6  11.3 
Manner:  Means  7  10.3  4  7.5 
Quality  8  11.8  8  15.1 
Comparison  2  2.9  1  1.9 
Cause:  Reason  1  1.5  3  5.7 
Purpose  3  4.4  2  3.8 
Behalf  0  0  0  0 
Accompaniment  4  5.9  0  0 
Matter  1  1.5  1  1.9 
Role  3  4.4  1  1.9 
Concession  1,  1.5  0  0 
Reporter  2  2.9  4  7.5 
Frequency  1  1.5  3  5.7 
Condition  7  10.3  7  13.2 
Result  2  2.9  1  1.9 
Summary 
, 
CP1  CP2 
To-t-al-number  of  processes:  W  TUT 
participants  165  180 
circumstances  53  68 
-228- Texts:  CP2/CL2 
Process 
Total 
P 
%age  Total 
L 
%age 
Participants 
Total 
F 
%age  Total 
L 
%age 
mat  28  37.8  41  49.4  Actor  24  18.9  16  12.7 
Range  15  11.8  27  21.4 
Goal  4  3.1  5  4.0 
Beneficiary  0000 
Attribute  0032.4 
Process  PL  Participants  PL 
Total  %aRe  Total  %age  Total  %age  Total  %age 
relat  30  40.5  29  34.9  Token  19  15  14  11.1 
Value  19  15  14  11.1 
Carrier  6  4.7  9  7.1 
Attribute  6  4.7  10  7.9 
Possessor  5  3.9  54 
Possessed  5  3.9  54 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total_%age  Total  %age 
verbal  1  1.3  3  3.6  Sayer  0010.8 
Verbiage  1  0.8  3  2.4 
Receiver  0000 
Target  0000 
Process  PL  Participants  FL 
Total  %age  Total  %age  Total  %age  Total  %age 
mental  11  14.9  10  12  Senser  3  6.3  54 
Phenomenon  11  8.7  9  7.1 
Process  P  L.  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
exist  4  5.4  00  Existent  4  3.1  00 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
behav  0000  Behaver  0000 
-229- Texts  CP2/CL2 
Circumstances 
Total 
P 
%age  Total 
L 
%age 
Extent:  Spatial  0  0  0  0 
Temporal  1  1.6  0  0 
Location:  Place  12  19  '23  28.7 
Time  12  19  7  8.7 
Manner:  Means  0  0  12  15 
Quality  5  7.9  5  6.2 
Comparison  5  7.9  5  6.2 
Cause:  Reason  4  3.1  4  5 
Purpose  3  2.4  8  10 
Behalf  1  1.6  0  0 
Accompaniment  3  2.4  6  7.5 
Matter  1  1.6  0  0 
Role  0  0  2.5 
Concession,  3  2.4 
_3 
3.7 
Reporter  0  0  0  0 
Frequency  3  2.4  2  2.5 
Condition  5  7.9  1  1.2 
Result  5  7.9  2  2.5 
Summary  CP2  CL2 
To-ta-r-number  of  processes:  7Z  -93 
participants:  127  126 
circumstances  63  80 
-230- Texts:  CP3/CL3 
Process 
Total 
P 
%age  Total 
L 
%aRe 
Participants 
Total  %age-Total 
L 
%age 
mat  29  47.5  31  45.6  Actor  22  21.1  17  14.6 
Range  20  19.2  19  16.4 
Goal  5  4.8  9  7.8 
Beneficiary  0021.7 
Attribute  1100 
Value  0010.9 
Process  PL  Participants  PL 
Total  %age  Total  %aRe  Total  %age  Total  %aRe 
relat  28  45.9  28  41.2  Token  12  11.5  19  16.4 
Value  10  9.6  19  16.4 
Carrier  8  7.7  7  6.0 
Attribute  8  7.7  7  6.0 
Possessor  7  6.7  1  0.9 
Possessed  7  6.7  2  1.7 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
verbal  0068.8  Sayer  0043.4 
Verbiage  0054.3 
Receiver  0010.9 
Target  0000 
Process  PL  Participants  ,PL 
Total  %age  Total  %age  Total  %age  Total  %age 
mental  1  1.6  00  Senser  0000 
Phenomenon  1100 
Process  PL  Participants  PL 
Total  %age  Total-%age  Total  %ag 
_e 
Total  %age 
exist  3  4.9  3  4.4  Existent  3  2.9  3  2.6 
Process  PL  Participants 
.PL  Total  %age  Total  %age  Total  %age  Total_%age 
behav  0000  Behaver  0000 
-231- Texts:  CP3/CL3 
Circumstances 
Total 
P 
%age 
_Total 
L 
_%age 
Extent:  Spatial  0  0  0  0 
Temporal  2  3.4  1  1.4 
Location:  Place  12  20.7  23  32.9 
Time  10  18.5  7  10 
Manner:  Means  4  6.9  13  18.6 
Quality  5  8.6  5  7.1 
Comparison  5  8.6  2  2.9 
Cause:  Reason  3  5.2  4  5.7 
Purpose  4  6.9  6  8.6 
Behalf  0  0  1  1.4 
Accompaniment  2  3.4  0  0 
Matter  1  1.7  1  1.4 
Role  2  3.4  0  0 
Concessio6  0  0  0  0 
Reporter  0  0  2  2.9 
Frequency  1  1.7  1  1.4 
Condition  6  11.1  3  4.3 
Result  1  1.7  1  1.4 
Summary  CP3  CL3 
TotaF-number  of  processes:  _U 
participants  104  116 
circumstances  58  70 
-232- Texts:  HPl/HL1 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
mat  42  49.4  66  62.8  Actor  37  24.2  53  30.1 
Range  20  13.1  39  22.1 
Goal  7  4.6  11  6.2 
Beneficiary  3200 
Attribute  3263.4 
Process  PL  Participants 
Total  %age  Total_%ape  Total 
P 
%age  Total 
L 
%age 
relat  29  34.1  27  25.7  Token  19  12.4  10  5.7 
Value  19  12.4  6  3.4 
Carrier  9  5.9  9  5.1 
Attribute  9  5.9  9  5.1 
Possessor  1  0.6  8  4.5 
Possessed  1  0.6  8  4.5 
Process  FL  Participants  pL 
Total  %age  Total  %age  To.  tal  %aAe  Total  %age 
verbal  2  2.3  1  0.9  Sayer  2  1.3  1  0.7 
Verbiage  2  1.3  1  0.7 
Receiver  0000 
Target  0000 
Process 
Total 
P 
%age  Total 
L 
%age 
Participants 
To.  tal 
p 
%aRe  Total 
L 
%age 
mental  -11  12.9  7  6.7  Senser  9  5.9  3  1.7 
Phenomenon  11  7.2  7  4.0 
Process  pL  Participants  pL 
Total  %age  Total  %age  Total  %age  Total  %age 
exist  11  776.7  Existent  1  0.6  4  2.3 
Process  pL  Participants  PL 
Total  %age_Total  %age  Total  %age  Total  %age 
behav  0000  Behaver  0000 
-233- Texts:  HPl/HL1 
Circumstances 
Total 
P 
%age  Total 
L 
%age 
Extent:  Spatial  1  1  3  2 
Temporal  1  1  4  2.7 
Location:  Place  31  31  48  32.2 
Time  18  18  46  30.9 
Manner:  Means  6  6  2  1.3 
Quality  6  6  7  4.7 
Comparison  7  7  8  5.4 
Cause:  Reason  4  4  4  2.7 
Purpose  3  3  1  0.7 
Behalf  3  3  4  2.7 
Accompaniment  5  5  6  4 
Matter  4  4  3  2 
Role  3  3  0  0 
Concession  2  2  5  3.4 
Reporter  0  0  0  0 
Frequency  5  5  5  3.4 
Condition  1  1  0  0 
Result  0  0  3  2 
SuMMarv  HP1  HU 
TotaT-77umber  of  processes:  S3  M 
participants:  153  176 
circumstances:  100  149 
-234- Texts:  HP2/HL2 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %age  Totallage 
mat  41  57.7  51  45.5  Actor  32  24.6  37  18.5 
Range  20  15.4  27  13.5 
Goal  9  6.9  14  7 
Beneficiary  3  2.3  9  4.5 
Attribute  9  6.9  3  1.5 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
relat  11  15.5  25  22.3  Token  3  2.3  14  7 
Value  3  2.3  10  5 
Carrier  7  5.4  7  3.5 
Attribute  7  5.4  7  3.5 
Possessor  1  0.8  42 
Possessed  1  0.8  42 
Process  PL  Participants  PL 
Total  %age  Total  %age 
- 
Total  %,  age_Total  %aRe 
verbal  3  4.2  17  15.2  Sayer  2  1.5  9  4.5 
Verbiage  3  2.3  15  7.5 
Receiver  0010.5 
Target  1  0.8  42 
Process  FL  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
mental  15  21.1  18  16.1  Senser  12  9.2  14  7 
Phenomenon  15  11.5  18  9 
Attribute  1  0.8  21 
Process 
Total 
P 
%age  Total 
L 
%age 
Participants 
Total 
P 
%age  Total 
L 
%age 
exist  1  1.4  1  0.9  Existent  1  0.8  1  0.5 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %a&e  Total  %age 
behav  0000  Behaver  0000 
-235- Texts:  HP2/HL2 
Circumstances 
Total 
P 
%age 
L 
Total  %age 
Extent:  Spatial  3  3.8  1  0,8 
Temporal  2  2.5  1  0.8 
Location:  Place  20  25.3  23  19.5 
jime  18  22.8  38  32.2 
Manner:  Means  5  6.3  1  0.8 
Quality  7  8.9  7  5.9 
Comparison  3  3.8  7  5.9 
Cause:  Reason  1  1.3  4  3.4 
Purpose  6  7.6  5  4.2 
Behalf  2  2.5  3  2.5 
Accompaniment  0  0  9  7.6 
Matter  0  0  0  0 
Role  2  2.5  5  4.2 
Concession  2  2.5  4  3.4 
Reporter  0  0  0  0 
Frequency  3  3.8  0  0 
Condition  0  0  4  3.4 
Result  5  6.3  6  5.1 
Summary  HP2  HL2 
Totar-number  of  processes: 
participants  130  200 
circumstances  79  118 
-236- Texts:  HP3/HL3 
Process  PL  Participants  PL 
Total  %age  Total  %age__  Total  %age  Total  %age 
mat  47  48.9  87  54  Actor  33  21.1  63  23.2 
Range  23  14.7  55  20.3 
Goal  3  1.9  17  6.3 
Beneficiary  2  1.3  3  1.1 
Attribute  2  1.3  1  0.4 
Value  0010.4 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total  %age  Total  %age 
relat  29  30.2  45  27.9  Token  25  16  28  10.3 
Value  24  15.4  26  9.6 
Carrier  4  2.6  12  4.4 
Attribute  4  2.6  13  4.8 
Possessor  1  0.6  3  1.1 
Possessed  1  0.6  1  1.1 
Process  PL  Participants  PL 
Total  %age  Total  %age-  Total  %age  Total  %age 
verbal  13  13.5  16  9.9  Sayer  10  6.4  12  4.4 
Verbiage  13  8.3  16  5.9 
Receiver  0000 
Target  0000 
Process 
Total 
P 
%aRe  Total 
L 
%age- 
Participants 
Total 
P 
%age  Total 
L 
%age 
mental  5  5.2  85  Senser  3  1.9  4  1.8 
Phenomenon  5  3.2  8  2.9 
Process  PL  Participants  PL 
Total  %age  Total  %age  Total_%age  Total  %age 
exist  2  2.1  5  3.1  Existent  2  1.3  6  2.2 
Process 
Total 
P 
%age  Total 
L 
%aste 
Participants 
Total 
P 
%age  Total 
L 
%age 
behav  0000  Behaver  0000 
-237- Texts:  HP3/HL3 
Circumstances 
Total 
P 
%age  Total 
L 
%age 
Extent:  Spatial  0  0  0  0 
Temporal  0  0  3  1.5 
Location:  Place  20  22.7  34  17 
Time  24  27.3  27  13.5 
Manner:  Means  0  0  6  3 
Quality  10  11.4  21  10.5 
Comparison  6  6.8  8  4 
Cause:  Reason  8  9.1  6  3 
Purpose  1  1.1  3  1.5 
Behalf  2  2.3  2  1 
Accompaniment  2  2.3  6  3 
Matter  3  3.4  5  2.5 
Role  1  1.1  4  2 
Concession  3  3.4  10  5 
Reporter  1  1.1  50  25 
Frequency  1  1.1  6  3 
Condition  3  3.5  5  2.5 
Result  3  3.4  4  2 
Summary  HP3  HU 
To-ta-T-number  of  processes:  _T6  M 
participants:  156  271 
circumstances:  88  200 
-238- Appendix  E 
Tables  Showing  Processes,  Participants  and  Circumstances 
in  Selected  Matched  Extracts 
-239- Appendix  E:  Table  I 
Material  Processes  and  Participantsin  Selected  Extracts 
A:  BPI:  5/BLI:  5 
BP1  :  -') 
1.  Cod,  flatfish,  dragonets  and  crabs  eat  ophiuroids... 
2.  starfish  appeared... 
3.1  tied  OpTil-ot-17-lie.  *and  set  them  out... 
4.1  =the  same  experimerrt-... 
5.  we-T'ind  them... 
6.  NotUin-g  much  hap2enedes 
7.  Starfish  consumed  bits 
;fa 
few  tethered  brittlestars... 
8.  most  of  them  survived. 
9.  ballan  wrasse-s-a--n=atfish  ate  most  of  the  experimental 
animals 
10  1  repeated  the  experiment... 
11:  OpTiliocomina  nigra  forms  a  dense  bed... 
12.  the  animals  cover  the  Sottom  and  hold  up  their  arms... 
13.  The  results  -o=t  e  predation  expe-r-Tm-ent  mirrored  those  of 
the  British  study. 
14.  The  brittlestars  live.. 
15.  Wrasses  and  other7-r-eef 
iish 
ate  virtually  all  tethered 
brittlestars... 
16.  they  all  survived*.. 
17.  brittlestars,  must  spend,  their  lives... 
BL1:  5 
1.  This  lake  supports  a  persistentq  high  density  population  of 
the  epifau-naI7,  -suspension-feeding  ophiuroidv  Ophiuroid 
oerstedi. 
2.  (The  ophiuroid  density]  occurs... 
3.  the  brittlestars  were  comp  =etely  consumed,.,, 
4.  No  significant  opMi7uroid  mortality  occurred... 
5.  Aronson  and  Harms  (1985)  demonstrated,,, 
6.  Sweetings  Pond  brittlestars  expose  TtRemselves 
... 
B:  BP2:  4/BL2:  4 
BPZ:  4 
1.  they  find  that  each  geographically  distinct  population 
stems=rom  many  linea  F,  es... 
2.  they  calibrate  their  genetic  clock" 
3.  The  Berkeley  Fesearchers  then  extrapolate,,, 
BL2:  4 
1.  This  inference  comes  ...  2.  we  minimize  the-n-um-Mer  of  intercontinental  migrations... 
3.  The  second  implication  ...  can  be  illustrated... 
4.  Six  other  lineages  lead  ...  5.  This  small  region  o=ew  Guinea  ...  seems  to  have  been 
-240- colonised... 
6.  we  calculate  the  minimum  numbers  of  female  lineages... 
7.  Each  estimaFe  is  based... 
8.  These  numbers  =w11r-obablX  rise... 
9.  A  time  scale  can  be  attixede.  9 
10.  People  colonised  these  regions**. 
11.  These  times  en  le  us... 
12.  a  detailed  account  of  this  calculation  appears... 
13.  the  common  ancestral  mtDNA  (type  a)  linT-s-m-059A  types 
14.  ancestral  types  b-j  may  have  existed7.  -.. 
15.  When  did  the  migrations  trom  Atr3"c-ajLte_j2lace? 
16.  The  M-est  of  the  clusters  ...  stems  ... 
17.  Its  founders  may  have  left  Africa  ... 
C:  BP3:  4/BL3:  4 
Be.  5:  4 
1.  a  new  type  of  cat  may  have  evolved  ... 
2.  Nigel  Easterbee  is  trying  to  sort  out  this  problem... 
3.  He  is  also  work  ng... 
4.  Th4-work  has  only  just  begun... 
BL3:  4 
1.  Numbers  of  "wildcats"  have  increased... 
2.  A  revision  of  the  ana  ses  reported  here  ...  could  show 
whether  a  drift  back  had  continued... 
D:  CP1:  3/CL1:  3 
CP1:  j 
1.  A  useful  analogy  captures  some  of  the  flavour  of  this 
processing... 
2.  we  find  only  the  local  interactions  of  buying  and  selling.. 
3.  Loc=aconstraints  govern  each  single  such  interaction... 
4.  the  system  as  a  whor-esettles... 
5.  Such  networks  can  perf-irm  complex  tasks... 
6.  each  neuron  is  primed., 
7.  These  neurons  are  also  linked... 
8.  Neurons  with  clo-Opatible  contents  form  inhibitory  links... 
9.  we  build  up  a  global  pattern  of  a7e-Mvation... 
10.  Theýcomputational  work  is  done... 
11.  Parallel  networks  or  "con-n-e-MtTon  machines"  yield  a  number 
of  important  benefits... 
12.  the  excitatory  and  inhibitory  connections  between  units 
complete  the  pattern... 
13.  The  network  can  complete  the  pattern... 
14.  Such  a  network  can  al7so  continue  to  function... 
15.  animals  need  t6-make  quick  decisions... 
16.  the  networMwould  store  information 
17.  These  units  are  linkeU-... 
-241- CU:  3 
1.  These  positively  or  negatively  weighted  connections  encode 
(or  come  to  encode)  the  data... 
2.  The  unit  fires... 
3.  Two  units  ...  may  then  be  linked... 
4.  it  will  tend  to  inhibit  the  oFher... 
5.  Mutually  supporting  : c).  -theses  may  be  linked... 
6.  The  links  ...  allow  the  individual  units  R;  -excite 
...  7.  those  units.  -..  -w-i"Tl  be  influenced  by  all  the  units  ...  8.  An  iterative  process  ...  ensues... 
9.  Each  unit...  is  primed.. 
10.  the  global  network  shouid-relax..  * 
11.  the  system  should  often  Let-i'tright. 
12.  Cooperative--a  =gorithm  s  wor,... 
13.  global  patterns  of  suppTy-  and  demand  are  established  by 
local  interactions  of  buying  and  sell7i-ng. 
14.  Overall  knowledge  of  demand  is  thus  distributed... 
15.  they  exhibit  behaviour... 
16.  no  sp-6-675=mechanism  is  required... 
17.  the  hypotheses  are  not  explicitly  stored. 
E:  CP2:  5/CL2:  5 
Ml=- 
1.  The  computere..  needs  to  adODt  numerical  methods... 
2.  The  method  starts.  e,  anU-79-e"n-measures  the  errors... 
3.  Newton's  me--tE=ocalculates  simultaneous  adjustments 
4.  it  Projects  its  model  of  Fhe  object... 
5.  it  ,  Lsts  its  estimate... 
6  The  process  ceases... 
removes  all  of  the  edges  ...  7:  (the  compute,  77- 
8.  the  search  area=e-`=reases  ... 
9.  the  search  ends  ... 
10.  many  uninte-rpreted  edges  remain... 
CL2:  5 
1.  The  SCERPO  vision  system  begins. 
2.  Figure  4  shows  an  image  oT-a-b7ne;  f 
3.  a  grouping  process  is  executed... 
4.  the  reader  is  referred,  ** 
5.  The  groupings  are  mg-tched... 
6.  the  groupings  are  used... 
7.  The  viewpoint  IZZon'sistency  constraint 
reliability... 
disposable  razors 
can  greatly  improve 
8.  Figure  6  shows  this  sequence  of  operations... 
9.  Figure  6a--s=ows  an  initial  grouping... 
10.  The  remaip7t-erof  Figure  6  follows  one  of  these  tentative 
matches..  o  11.  The  initial  viewpoint  estimate...  is  made... 
12.  This  is  then  refined.. 
13.  the  MentifieT  -segment;  are  marked  ... 
14.  the  search  space  actually  decrea;  -es 
... 
-242- 15.  The  final  results 
16.  more  than  15  segm 
17.  all  the  remaining 
18.  Figure  9  shows... 
19.  Each  edge-N-this 
20.  it  could  probably 
F:  CP3:  2/CL3:  2 
of  this  process  are  shown... 
ents  were  matched... 
matches  ProvM-econfirmation.  ee 
image  is  drawn  solid... 
be  spteded.  92.0. 
1.  We  can  divide  parallel  processors... 
2.  alf-tt-Se  processors  simultaneouSLy  carrX  out  the  same  task., 
3.  it  would  store  the  coordinates  for  each  obj*ect.  ** 
4.  Each  proces  would  then  square,  sum  and  take  a  root... 
5.  a  parallel-data  computer  produce  as  many  results.  9e 
6.  some  processors  would  run  programs  ... 
CL3:  2 
1.  SIMD  (Single  Instruction  Multiple  Data)  computers  execute 
the  same  instruction... 
2.  each  processor  runs  its  own  program... 
3.  the  processors  Tu--st  be  able  to  communicate,.,, 
4.  Data  in  the  memory  of  one  processor  that  is  required  by 
another  must  be  passed... 
G:  HP1:  3/HL1:  3 
HP1:  3 
1.  Class  conflict  at  the  seaside  revolve... 
2.  Most  resorts  began... 
3  they  developeU  -trading  and  residential  interests... 
4:  the  established  visiting  public  and  its  resident  allies  and 
dependants  took  fright. 
5  They  sought-to  curb  the  influx  of  excursion  trains... 
6:  ...  and  to  restrict  the  public  behaviour  of  trippers 
7.  They  also  trie  to  cut  through  what  was  often  a  tanji;  of 
conflicting  jurisdictions... 
8.  assertive  trippers  ...  were  met... 
9.  large  landowners  ...  were  able  to  defend  the  status  quo... 
10.  large  sections  of  a  resort  could  go... 
11.  it  exposed  the  limitations  ol-tt  Meideal 
... 
12.  a  more  tolerant  middle  class  reached  out  ... 
13*  All  classes  mingled... 
HU:  3 
T-.  The  earliest  railway  excursions  to  the  coast  both  responded 
to  and  stimulated  this  wide  range  of  demand. 
2.  Many  patronized  the  Sunday  School  and  temperance  outings... 
3.  Ramsgate,  for  instance,  found  that  not  all  of  the  "reputed 
advocates  of  total  absti7n-ences  from  intoxicating  liquors".. 
were  as  staid  and  decorous  as  might  have  been  expected. 
4.  the  railways  gave  facilities  ...  or  ran  cheap  trips  ...  5.  these  open  ex-c-ursions  attracted  ttro-seee. 
-243- 6.  the  working  class  seaside  holiday  ...  catered  for  all  shades 
of  opinion... 
7.  they  posed  problems  ...  and  offered  opportunities  ... 
8.  The  e_xTs_t_3'_ng  "better-class"v  =sting  public.  often  reacted.. 
9.  the  new  visitors  came  to  constitute  a  market... 
10.  the  commercialisation  of  entertainm  I ent  ...  made  its 
appearance... 
11.  stalls  and  fairground  attractions  were  supglemented... 
12.  the  commercial  excursions  and  the  railways,  own  regular 
cheap  holiday  fares  dominated  the  market... 
13.  the  popular  resorts  were  able  to  grow.  . 
14.  some  of  the  more  thrTfty  and  resourceful  of  the  better-paid 
working-class  visitors  contrived  to  extend  their  stay... 
15.  This  may  well  have  beenha_ppený_n&... 
16.  a  worMing-class  accommodation  i  ustry  was  clearly  emerging 
17.  the  new  pattern  of  demand  began  to  generate  employment... 
18.  The  lifestyles  of  the  new  7-r-sirT-ors  often  generated  conflict 
19.  the  working-class  seaso%;.  provided  a  new  impetus... 
20.  Blackpool  provides  the  mt  obvious  example... 
21.  the  most  r-ap-10-ra-r-ge-scale  resort  growth  of  the  late 
nineteenth  century  came.. 
22.  resorts  like  Southport.  -iound  difficulty... 
23.  the  picture  is  complicai2ttýýthe  meteoric  rise  of 
Bournemouth.. 
24.  Margate  and  R;  msgate  found  that  the  early  appearance  of 
working  class  visitors  was  no  guarantee... 
25.  Even  Southend's  remarkable  surge  of  development  at  the  turn 
of  the  centur  r,  was  fuelled  ...  by  London  commuters... 
26.  "better  class  resort  growth  was  beginningto  change  its 
focuseoe 
27.  the  survival  of  irregular  working  habitsp  often  associated 
with  a  deep  attachment  to  a  large  number  of  customary 
festivals,  inhibited  the  thrift  and  planning... 
28.  most  industirlial  workers  retained  a  preference  for  the  safe 
local  pleasures  of  neighVo-u-r  =yconviviality... 
29.  Conflicts  flared  in  many  resorts... 
H:  HP2:  4/HL2: 
-4  HPZ:  4 
1.  the  covenanters  sent  forces... 
2.  Aberdeen  chaj!  &ej-7ITa-n  d  s... 
3.  the  covenanters  finally  gained  control  of  the  region... 
4.  a  force  was  stationed  *** 
5.  harsh  reality  failed  I to  live  uý  to  his  exper-tations.  ee 
6.  open  opposition  to  the  warp  and  his  policies  in  general, 
was  spreadingese 
7.  ISey  couid  not  Keep  the  large  army... 
8,  they  -wo-uT=orce  a  showdowneo. 
HL2:  4 
1.  The  king's  failure  to  invade  Scotland  forced  him... 
2.  Each  agreed  to  the  treaty... 
3.  Irelan  continued  to  play  a  major  part  in  Charles'  plans 
244- 4.  Donald  Gorm  ...  was  apparently  sup2lied  with  a  ship  and  arms 
5.  Charles  appoNted  Donald  Gorm  and  Antrim  ...  6.  Antrim  was  promised  Kintyre... 
7.  the  co  made  no  mention  of  Ireland  ...  8.  the  treaty  of  9'erwick  was  used,... 
9.  Argyll  was  assigned  responsibility... 
10.  Dumbarton  Castle-Mad  been  handed  back  to-the  king.. 
11.  Strafford's  idea  of  landing  troops  there  had  been  revived.. 
12.  Strafford's  [plan]  was  ruined  by  delays... 
13.  it  probably*still  required  t"ining... 
14.  the  covenanters  commissioned,  Argylle** 
15  Argyll  would  lea=o-rces  ...  16:  the  covenanters  did  not  send  an  army... 
I:  HP3:  6/HL3:  6 
ff  T  =-. 
1.  London  and  the  big  provincial  cities  and  towns  accounted 
for  over  40  per  cent  of  crime... 
2.  Urbanisation,  howeverg  has  increased,  little  ...  and  can 
hardly  account  for  the  post-war  rise  in  crime  0  3.  a  substa-n-ti=aand  growing  amount  of  crime  has  occurred... 
4.  a  sizeable  proportion  of  children  and  young  persons  have 
always  been  found... 
5.  the  high  levels-Of  unemployment  in  the  1930's...  has  been 
associated  with  the  upward  curve  of  criminality... 
HL3:  6 
1.  The-relationship  between  crime  and  other  variables  ...  has 
also  received  some  attention. 
2.  The  connexion  between  property  offences  and  prices  (or 
trade  cycle)  has  been,  more  fully  examined. 
3..  Samaha  (1974)-an-d=ockburn  (1977b)  tind  that  variations  in 
the  incidence  of  theft  closely  follow-the  fluctuations  in 
the  price  of  food... 
4.  The  major  peaks  in  indictments  follow  the  conclusion  of 
wars... 
5.  Rising  prices  probably  hei&htened  the  level  of  want... 
6.  the  crime  rate  was  affected,,,,  by  unemployment... 
7.  the  recorded  levels  of  property  crime  fluctuated... 
B.  more'took  to  this  form  of  self-help. 
9.  this  =reationship  began  to  reverse  itself. 
10.  Property  crime  ...  were  Increasin-g-T-y  associated  with  periods 
of  prosperity  ... 
-245- Appendix  E:  Table  2 
Relational  Processes  and  Participants  in  Selected  Extracts 
A:  BP1:  5ý  F  BU:  5 
BP1:  b 
1.  They  might  have  been  the  chief  predators  ... 
2.  The  relults  were  identical... 
3.  The  predation  argument  would  be  even  more  convincing 
4.  This  is  another  species  of  Ophiothrix... 
5.  Sweetings  Pond  is  out  ott  trom  the  Caribbean  Sea... 
6.  and  Ophiothrix  oerstedii  are  100  times  more  abundant... 
7*  It  is  ...  more  than  coinoTdental  that  there  are  no  reef  fish 
that  eat  brittlestars  in  this  lake. 
8.  the  main  predators  have  impeccable  Palaeozoic  pedigrees.... 
9  Ophiothrix  is  rare 
1;.  predation  is..  oan 
important 
clue  to  the  abundance  of 
brittlestars. 
BU:  5 
1.  Sweetings  Pond  ...  contains  another  type  of  anachronistic 
community. 
2.  The  ophiuroid  density...  is  two  orders  of  magnitude  higher.. 
3.  This  behavioural  difference  is  causally  related  to  the 
difference  in  predatory  activity  by  fishes... 
B:  BP2:  4  BL2:  4 
BPZ:  4 
1.  This  [estimate]  fits  with  data  from  other  species. 
BL2:  4 
1.  It  follows  that  b  is  a  likely  common  ancestor  of  all  non- 
African  and  many  African  mtDNAs... 
2.  Asian  lineage  50  is  closer  genealogically  to  this  New 
Guinea  lineage... 
3*  one  way  of  estimating  this  rate  is  to  consider  the  extent 
of  differentiation  within  clusters  specific  to  New  Guinea.  * 
4.  This  rate  is  similar  to  previous  estimates  from  animals  as 
disparate  as  apes,  monkeys,  rhinoceroses,  micet  rats,  birds 
and  fishes. 
5.  (The  oldest  of  the  clusters  of  mtDNA  types  to  contain  no 
African  members]  included  types  11-29... 
6.  The  apparent  age  of  this  cluster...  is  90  000  to  180  000 
years... 
7*  it  is  equally  possible  that  the  exodus  occurred  as  recently 
as  23-105  thousand  years  ago... 
-246- C:  BP3:  4/BL3:  4 
BP3:  4 
1.  The  Scottish  wild  cat  does  seem  to  be  threatened  by 
hybridisation... 
2.  A  sample  of  skulls  from  the  1970s  were  much  more  similar  in 
shape  to  the  pure-bred  wild  cats  of  the  last  century. 
3*  It  is  possible  that  ...  hybridisation  with  domestic  cats  is 
reduced. 
4*  The  trouble  with  skull  measurements  is  that  we  can  not 
really  be  sure  what  is  happening. 
5*  It  should  be  possible  to  find  out  how  much  interbreeding  is 
going  on... 
6*  It  is  critical  that  we  find  out  exactly  what  is  happening 
to  the  Scottish  wild  cat... 
BL3:  4 
1.  (What  future  changes]  are  likely? 
2.  the  two  events  are  correlated. 
D:  CP1:  3/CLI:  3 
=P 
1.  Neural  networks  ...  are  vast  parallel  networks  of  richly 
interconnected  but  relatively  slow  and  simple  processors... 
2.  The  relative  slowness  of  the  individual  processors 
(neurons)  is  offset... 
3.  Vision  and  sensori-motor  control  are  prime  examples  of 
the  usefulness  of  organising  networks  in  parallel 
cooperation. 
4*  The  first  of  these  (benefits]  is  "graceful  degradation". 
5.  This  is  the  capacity  to  function  plausibly  well  despite  the 
absence  of  ...  adequate  data* 
6.  this  would  correspond  to  the  overall  market's  capacity  to 
tolerate  the  loss  of  a  few  local  trading  interactions 
without  affecting  the  overall  picture  of  supply  and  demand. 
7.  Graceful  degradation...  makes  for  biological  star  quality. 
8.  The  second  benefit  I  wish  to  mention  is  somewhat  more 
elusive. 
9.  It  [information  holism]  involves  the  integration  of  much  of 
the  stored  information  that  we  intuitively  tend  to  see  as 
separatel  discrete  lumps. 
CLI:  3 
1.  Parallel  Distributed  Processing  is  a  generic  term  covering 
a  class  of  models  exhibiting  a  variety  of  algorithmic  forms 
2.  The  type  of  architecture  involves  a  large  number  of  simple 
processing  units  connected  in  parallel... 
3,  The  state  of  a  unit  at  a  given  time  will  depend  ...  on  the 
state  of  all  the  units  to  which  it  is  linked. 
4.  This  (relaxation]  will  amount  to  an  interpretation  of  the 
-247- intensity  array.  *. 
5*  The  essential  point  to,  no.  te.  e.  is  that  connectionist 
machinese.  oare  not  just  vast  parallel  processors. 
6.  Parallelism  alone  is  not  enough. 
7*  what  counts  is  a  process  of  cooperative  group  decision. 
8.  Cooperation  is...  local 
9*  A  homely  example...  is  that  of  the  open  market  place 
10.  The  way  of  encoding  and  retrieving  specific  informaiion 
results  in  a  functional  correlate  of  prototype-based 
reasoning. 
11.  This  is  ...  a  rather  general  property  of  PDP-style  approaches 
12*  It  perhaps  misleading  to  say  that  network  does  not  in  some 
sense  learn  to  deploy  the  rules. 
13.  it  becomes  structured 
14.  this  ...  seems...  to  amount  to  a  version  of  such  storage 
15*  What  is  interesting...  is  that  such  rules  depend  on  no 
special  mechanism  of  rule  generation... 
16*  It  is  in  this  sense  that  distributed  models  ...  provide 
alternatives  to  a  variety  of  models... 
E:  CP2:  5/CL2:  5 
zpz::  ) 
1*  The  first  step  in  recognition  is  to  find  a  promising 
correspondence  between  a  few  features... 
2*  it  is  mathematically  difficult  to  define  an  object's 
position... 
3.  The  equations  are  nonlinear... 
4.  they  have  no  straightforward  solution. 
5*  The  mathematical  technique  we  adopted  at  New  York  Univrsity 
is  Newton's  method  which  Sir  Isaac  Newton  developed  in  the 
17th  century. 
6*  it  is  unlikely  that  more  than  a  few  matches  will  be 
consistent  with  the  initial  estimate  of  the  viewpoint. 
7.  the  number  of  remaining  edges  in  the  image  become  fewer... 
CL2:  5 
1.  The  viewpoint  consistency  constraint  is  of  little  use  for 
the  initial  stages  of  matching. 
2.  human  vision  does  have  such  "perceptual  organization" 
capabilities  for  detecting  bottom-up  viewpoint-independent 
structure  in  the  image. 
3.  The  methods  for  perceptual  organization  are  beyond  the 
scope  of  this  paper... 
4.  Matches  between  an  object  and  the  image  that  based  simply 
upon  viewpoint-invariant  properties  will  ...  be  unreliable. 
5.  we  can  have  very  reliable  identification  ... 
6.  The  total  computation  time  expended  on  this  example  was 
about  3  min... 
7.  All  of  the  code  beyond  the  edge  detection  stage  is  written 
in  Franz  LISP... 
-248- F:  CP3:  2/CL3:  2 
1.  each  processor  has  its  own  programs  to  carry  out... 
2.  This  may  be  quite  different  from  the  programs  that  its 
neighbours  are  running. 
CL3:  2 
1.  SIMD  machines...  have  direct  serial  connections... 
2.  The  bus  must  be  fast  enough  to  service  all  the  processors 
and  memories... 
3.  (the  bus]  must  contain  arbitration  logic... 
4.  The  BBN  Butterfly  Computer  is  such  a  machine. 
5*  A  simpler  model  of  parallel  processing  is  that  each 
processor  should  have  its  own  memory. 
6.  The  Intel  Hypercube,  Ncube  and  Meiko  ý; 
mputing  Surface  are 
examples  of  this  type  of  machine. 
G:  HP1:  3/HLI:  3 
HP1:  3 
1.  (Class  conflict]  was  about  styles  of  spending  money... 
2.  This  kind  of  conflict  was  common  to  almost  all  resorts 
near  major  population  centres. 
3.  The  classes  continued  to  be  segregated  geographically... 
4.  The  social  harmony  of  the  Edwardian  seaside  ...  owed  more 
to  class  segregation  than  to  social  reconciliation. 
HL1:  3 
1.  These  developments  were  particularly  pronounced... 
2.  Sunday  Schools,  temperance  societies  and  paternalistic 
employers  were  quick  to  use  the  seaside  excursion  as  a 
counter-attraction  to  the  fairgrounds  and  race-meetings... 
3.  the  enjoyment  of  cheap  travel  and  the  cult  of  sea  bathing 
also  had  devotees  among  the  unregenerate. 
4.  Such  developments  depended  on  the  regular  appearance  of 
large  numbers  of  working-class  visitors... 
5.  The  working-class  day-tripper  never  had  much  to  offer  the 
economy  of  most  resorts... 
6.  This  was  true... 
7.  it  was  the  resorts  which  adapted  best  to  this  new  stimulus 
which  expanded  fastest. 
8.  Day-trips  were  increasingly  well-patronized... 
9.  only  the  skilled  and  supervisory  groups  among  the  working 
class  had  the  will  or  the  resources  to  take  a  full-scale 
holiday  away  from  home. 
10.  Such  working  people  were  usually  "respectable"  in  dress  and 
demeanour 
11*  it  was  noi*Lntil  the  twentieth  century...  that  most  working- 
-249- class  day-trippers  became  metamorphosed  into  staying 
visitors. 
H:  HP2:  4/HL2:  4 
TIFM 
1.  time  proved  to  be  on  their  side,  not  on  his. 
2.  the  king  had  grandiose  schemes... 
HL2:  4 
1.  Donald  Gorm  of  Sleat  was  to  have  Ardnamurchan.  es  2*  It  was  a  change  in  the  king's  plans  that  made  these 
defensive  measures  necesbary... 
3*  It  is  likely  that  the  covenanters  had  already  resolved  to 
force  the  king  to  fight  by  invading  England... 
4*  The  other  main  danger  they  foresaw  ...  was  that  Strafford 
would  lead  a  diversionary  raid  from  Ireland.  oe  5.  those  who  thought  the  commission  'may  be  but  a  boast  to 
hold  the  Irish  army  at  home'  were  wrong. 
6.  their  plans  ...  were  no  idle  boasting... 
I:  HP3:  6/HL3:  6 
1.  (what  about]  larger  social  and  economic  forces? 
2.  rates  of  crime  per  head  were  much  higher  in  urban  areas 
than  in  rural  regions 
3.  The  numbers  'feeling'  poor  is  what  counts* 
4.  [what]  of  the  criminogenic  impact  of  unemployment? 
HL3:  6 
We  are  still  in  need  of  a  study  of  the  association  between 
crime  and  the  rate  of  urbanisation  in  the  nineteenth 
century 
2.  The  sitý; 
ýion  in  urban  Surrey  (London) 
3.  Offenders  seem  not  to  have  been  under 
pressure  of  hunger... 
4.  poaching  seems  often  to  have  been  born 
was  more  complex. 
any  immediate 
of  poverty... 
-250- Appendix  E:  Table  3 
Circumstances  of  Time  and  Place  in  the  Introductory  and 
Concluding  gections  of  Selected  Learned  and  Popular  Te3Fts 
la:  BP1  Place 
in  rough  seas 
in  a  small  inflatable  boat 
up 
over  the  side 
30  metres  down 
into  view 
over  an  immense  carpet  of  brittlestars... 
Here 
From  Chadwick's  century-old  record  and  studies 
the  1960's 
only  where  predation  is  low 
1b:  BP1  Time 
in  1885 
Reporting  on  the  exhibition 
A  century  later 
In  the  following  weeks 
Today 
1c  BU  Place 
In  this  cha5ter 
ld  BLI  Time 
During  t  last  few  years 
now 
2a  BP2  Place 
in  their  =cemical  composition 
to  the  order  of  bases  in  DNA 
down  through  the  male  line 
where  this  [a  limited  degree  of 
not  happen  often 
in  the  figure 
in  an  individual 
by  a  student  in 
chromosome  recombination]  does 
2b  BP2  Time 
in  the  first  week  of  1987,  following  an  article  in  Nature 
More  recently 
yet 
much  more  recently  than  Eve 
a  few  millenia  before  him 
-251- 2c  BL2  Place 
into  our  genetic  divergence  from  apesp  and  into  the  way  in 
which  humans  are  related  to  one  another  genetically 
in  nuclear  genes 
from  both  parents 
in  every  generation 
within  a  typical  human 
2c  BL2  Time 
now 
3a  BP3  Place 
7not  from  man  but  from  the  feral  domestic  cat 
in  Cyprus  and  the  Near  East 
in  the  tombs  of  Ancient  Egypt 
3b  BP3  Time 
today 
This  time 
by  about  6000  BC 
As  the  Scottish  wild  cat  was  ruthlessly  eradicated  from  Britain 
Once  the  wild  cat  began  to  recover  from  man's  persecution 
Recently 
3c:  BL3  Place 
throughout  the  British  Isles,  except  Ireland  and  the  "Outer 
Islands"  (Orkneyq  Hebrides  etc) 
from  England,  Wales  and  Southern  Scotland 
even  in  the  Scottish  Highlands 
into  Britain 
throughout  Scotland 
from  its  nineteenth  century  "low" 
In  this  paper 
3d  BL3  Time 
formerly 
at  least  as  far  back  as  the  Pleistocene 
By  the  end  of  the  19th  Century 
much  later,  in  about  the  11th  Century 
earlier 
now 
Over  the  past  60  years  or'so 
in  recent  years 
4a  CP1  Place 
on  the  r  ively  new  discipline  of  Aritificial  Intelligence 
in  cognitive  science 
on  a  new  approach  to  designing  computersq  known  as 
olconnectionism" 
to  49 
in  a  series  of  operations  on  these  external  symbols 
To  an  evolutionary  theorist 
To  many  cognitive  scientists 
-252- 4b  CP1  Time 
LNonej 
4c  CU:  Place 
In  what  fo=ows 
In  the-present  paper 
4d  CU:  Time 
LNoneJ 
5a  CP2:  Place 
Zn  enginee-R"n-g  its  working  area 
from  providing  robots  with  a  sense  of  sight 
5b  CP2  Time 
already 
5c  CL2  Place 
at  provi;  l'lng  viewpoint  invariant  groupings  of  image  features 
that  can  be  judged  unlikely  to  be  accidental  in  origin,  even 
in  the  absence  of  specific  information  regarding  which  objects 
may  be  present. 
upon  the  full  use  of  the  viewpoint  consistency  constraint 
right  back  to  the  image  level 
upon  a  probabilistic  analysis  of  the  likelihood  that  each 
potential  match  is  correct 
to  a  much  smaller  search  space 
5d  CL2  Time 
no  longer 
6a  CP3  Place 
-e  in  applications  such  as  guiding  aircraft  and  the  control  of 
processes  in  industry 
around  the  world 
6b  CP3  Time 
already 
still 
6c  CL3  Place 
In  this  paper 
in  Refs  1  and  2 
in  section  4 
In  section  5 
on  a  variety  of 
In  practice 
in  some  cases 
in  many  of  the 
in  such  cases 
computer  architectures 
models  studied  to  date 
-253- 6d  CL3  Time 
FollowinF-early  exploitation  of  the  ICL  Distributed  Array 
Processor  at  queen  Mary  College 
More  recently  (March  1986) 
7a  HP1  Place 
to  the  n  eenth  century 
into  textbooks  and  general  interpretations 
here 
on  the  textbook  and  the  school  examination  syllabus 
in  his  Town,  City  and  Nation:  England  1850-1914  (Oxford  1983) 
to  several  kinds  ot  town  which  have  attracted  xtensive  recent 
research... 
at  the  seaside 
in  any  assessment  of  urban  development  in  Victorian  and 
Edwardian  England 
at  that  point 
in  general  analyses  of  urbanisation  and  social  change  during 
the  key  decades  of  transition  to  industrial  society  in 
Victorian  and  Edwardian  England 
7b  HP1  Time 
now 
yet 
by  1914 
in  the  future 
In  the  meantime 
7c  HL1  Place 
among  th  stest-growing  English  towns 
at  many  resorts 
beyond  the  excursion  stage 
on  the  coasts  of  Lancashire  and  North  Wales 
in  amusements  and  accommodation  for  a  working-class  market 
In  all  these  areas 
In  these  areas  of  northern  England 
7c  HU  Time 
in  a  per  of  rapid  urbanization 
by  the  later  nineteenth  century 
From  the  1870s  onwards 
by  the  turn  of  the  century 
8a  HP2  Place 
from  the  Scottish  point  of  view 
to  Edinburgh 
In  the  state 
to  Ireland 
into  civil  war  between  the  king  and  the  English  parliament 
-254- 8b  HP2  Time 
By  1637 
In  the  spring  of  1638 
After  long  negotiations 
Within  a  few  years 
in  1641 
in  1642 
in  the  same  year 
in  1643 
within  a  decade 
in  London  in  1640-1 
8c  HL2  Place 
between  inhabitants  of  Ireland  and  Scotland 
there 
to  Scotland  from  Ireland 
in  Ireland 
In  this 
in  his  struggle'with  the  covenanters 
to  Scotland 
(at  Ripon... 
from  an  asset  into  a  liability 
In  Ireland 
in  an  attack  on  Strafford 
Outside  parliament 
in  at  least  nine  parishes 
in  Scotland  and  Ireland 
In  Scotland 
In  Ireland 
and  his  policies 
in  Antrim  and  Down 
in  the  hands  of  the  Irish 
not  from  the  regime  in  Dublin  but  from  the  Catholic  Irish 
8d  HL2  Time 
At  the  be-gl"nning  of  the  sixth  century 
later 
once  resistance  to  the  king  in  Scotland  began 
In  September  1637 
in  1638 
in  mid-1638 
soon 
As  soon  as  a  cessation  was  signed  between  the  king  and  the 
covenanters 
...  on  17  October) 
in  1640-1 
In  March  and  April  1641,  during 
while  'the  Scottismens  frequent 
Leslie  wold  come  over  ere  long, 
reformation' 
in  May  1641 
the  same  month 
in  1641 
In  July 
early  in  1641 
By  May 
in  August 
the  trial  of  Strafford... 
brags  in  the  North,  that 
and  make  a  general 
-255- on  22  October  1641 
within  a  few  days 
now 
9a  HP3  Place 
in  theft  and  ,  breaking-in  offences 
on  groups  amongst  whom  crime  has  remained  comparatively  rare 
9b  HP3  Time 
In  the  ft  half  of  the  century 
From  1900  to  1914 
between  1915  and  1930 
between  1930  and  1948 
9c  HO  Place 
in  this  new  tield 
in  separate  essays 
In  one  case 
in  the  same  monograph 
in  this  work 
only  on  the  basis  of  this  latter  evidence,  albeit  imperfect 
in  such  basic  methods  as  the  construction  of  crime  rates  and 
the  validation  of  statistical  findings 
9d  HL3  Time 
until  re  tly 
In  the  last  decade 
in  the  past 
At  times 
since  the  days  of  historical  research  into  crime 
still 
now 
yet 
in  the  last  decade 
-256- Appendix  F 
Subjects  and  Finites  in  Extracts  from-the  Corpus 
Key 
R:  Remote  finite 
I:  Immediate  finite 
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BP3:  2 
French  and  his  co-workers 
discovered  that  wi"Id  cats 
had,  indeed,  hybridised 
extensively  with  domestic 
cats  as  they  spread  from 
their  last  stronghold  in 
the  western  Highlands  more 
than  70  years  ago.  As 
wild  cats  moved  into  new 
areas  they  would  have  had 
few  op7portunities  to  mate 
with  their  own  kind  and 
instead  would  have  had 
resorted  to  mating  with 
their  distant  domestic 
relatives. 
BL3:  2 
There  seems  to  have  been  a 
s,  =uen,  intensive  period  of 
hybridization  just  prior  to 
the  recent  wildcats,  ie  around 
the  1940s.  What  are  the  likely 
causes  of  t=change? 
Hybridization  may  have 
occurred  moF_e  frequently  for 
two  main  reasons.  First, 
although  their  geographical 
range  was  increasing,  wildcat 
numbers  were  then  ve  rY  lowese 
probably  because  of  high 
mortality  (due  to  gamekeepers) 
and  the  small  area  of  forest 
(compared  to  more  recent 
times).  Forests  provide 
shelter  i-n-w-i"n-ter  as  well  as 
food  (especially  rodents). 
Corbett  (1978,1979)  showed 
t"Rat  adult  wildcats  in  north- 
east  Scotland  are  territorial 
with  the  territory  centred 
within  or  adjacent  to  forest. 
He  also  described  a  positive 
correlation  between  wildcat 
density  and  area  of  suitable 
forest. 
Secondly,  when  wildcat  numbers 
wereilowt  the  may  have  had 
diff  cul  y"Tlyn'ding  con- 
specifics  with  which  to  mate 
but  no  trouble  locating 
domestic  cats9  as  numbers  of 
feral  domestic  cats  (e.  g.  from 
abandoned  farms)  were  then 
relatively  high.  Normally, 
such  crossbreedin&  would  be 
prevented  by  'agonistic' 
behaviour  ...  but  the  combin- 
ation  of  low  wildcat  num  s 
and  a  high  density'  of  teral 
domestic  cats  may  have  redUced 
the  effeEtiveness  of  these 
isolating  mechanisms,  allowing 
significant  hybidization. 
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CP1:  2 
Researchers  devised  programs 
that  M  well  at  individual 
tasks.  Computer  played  chess 
at  a  level  close  to  world 
ry 
rediscovered  one  class;  Lhe 
of  Kepler  s  laws  and  Ohm's 
law.  They  learnt  to  re-use 
successru7  planning  strategies 
to  meet  new  demands  Thex 
could  answer  questi;  nslafout 
the  stated  implications  of 
stories.  Yet  something 
seemed  to  be  m-1-ssing.  The 
programmed  computers  la-cFe-d 
the  smell  ot  real 
intelligence. 
CU:  Z 
The  power  behind  our,  gross 
symbol  processing  capacities 
--the  tactor  kor  one  tactor) 
which  makes  us  think 
, 
ers  a=nes 
SHRDLU  not  --  may  well  be  the 
subsymboriep  pattern-matching 
power  of  something  like  a  PDP 
mechanism  operating  within  us. 
There  is  a  strong  intuition 
tMa-tmanipulating  gross 
symbolic  structure  models  the 
form  of  some  of  our  thought 
but  somehow  leaves  out  the 
content.  The  intuition  is 
often  put  by  sayin-g-f"Tiat  such 
programs  have  no  understanding 
_&  W&A-U  ýL&ý  ýYJJJ-WA.  AJJ"&gA.  JjU.  L- 
ations  mean. 
CPZ:  4 
Of  course,  a  singl  ri  id 
CL2:  4 
One  argument  that  is  sometimes 
model  does  -not  cap  ure  te  a3vanced  a  ainst  the  use  of 
potential  variations  in  the  grecise  spatial  correspondence 
appearance  of  many  common  that  many  objects  are  non7_ 
Ob*  ts  have  objects.  Many  rigid  with  internal  degrees  of 
_  parts  that  move  or  bend.  In  freedom  and  variable  dimen-, 
addition  I  an  object  may  not  sions.  It  is  also  clear  that 
-  -  have  exactly  the  same  measure-  human  vi  s  ion  has  a  remark=ae 
ments  and  shape  as  any  capabili  y  or  recognizing 
previously  encountered,  yet  distorted  images  and  drawings, 
we  recognise  it  because  it  However,  advannen  will  be  made 
-'  resembles  a  "generic"  class  on  these  Tm  portant  problems 
of  objects.  Some  vision  only  by  explicitly  re- 
systems  can  manipulate  such  presenting  the  possible 
generic  models.  As  computer  degrees  of  freedom  and  dis- 
vision  maturesl  it  will  tortions  tfiat  are  present  in  a 
become  able  to  recognise  situation.  Our  knowledge  of 
objects  by  their  surface  the  visual  apEearance  of 
properties  such  as  colour  Meets  includes  a  T-a-rge 
and  texturev  in  addition  to  amount  of  Intormation  on 
edges.  When  this  occursl  internal  degrees  of  freedom  in 
robots  will  need  the  more  their  shape  and  visual 
sophisticated  modelling  properties.  To  simply  discard 
techniques  of  computer  all  of  the  available  spatial 
graphics  to  represent  these  information  because  qnmp-  of  it 
more  complex  visual  properties.  is  not  fully  constraine2  wo 
result  in  the  loss  of  a  large 
portion  of  our  most  useful 
visual  knowledge. 
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Realising  the  potential  danger 
in  the  north-eastp  the  Covenant- 
ers  sent  forces  nortF_T=y  the- 
9-arl  (later  Marquis)  of  Montrose 
a  fervent  covenanter  at  this 
time,  though  later  to  become  the 
great  royalist  champion.  There 
was  some  confused  fighting-11-n- 
the  north-east:  Aberdeen  changed 
hands  several  times,  and  further 
north  on  14  May  the  'Trot  of 
Turriff'  saw  roya-I-i-sts-drive 
Covenanting  forces  from  that 
town.  But  the  Covenanters 
finally  gained  control  of  the 
region  after  the  Battle  of  the 
Brig  o'  Dee  on  19  June,  when 
Montrose's  men  stormed  across 
the  bridge  and  occupied  - 
Aberdeen  --  the  day  after  the 
king  had  swallowed  his  pride 
and  made  a  compromise  peace 
with  the  Covenanters  at 
Berwick  upon  Tweed. 
Many  hoped  the  Treaty  of 
Serwick  would  provide  a 
lasting  peace:  but  few 
expected  it  to.  Vre-Tin 
had  realised  that7  ea  not 
gathered  sufficient  men  to 
invade  Scotland  with  con- 
fidence,  but  saw  the  treaty 
as  merely  a  temporary 
humiliation,  necessary  to 
provide  him  with  a  breathing 
space  while  he  prepared  for  a 
new  military  effort  in  1640. 
But  in  1640  as  in  1639  the 
Covenanters  knew  well  wNa-t 
the  king-li-ntendeds  and  again 
time  proved  to  be  on  their 
`=ie,  not  on  his.  So  they 
could  concentrate  their 
attention  on  the  Borders,  a 
force  was  stationed  in 
A  =er  een  to  ensure  that 
there  was  no  further 
trouble  in  the  north-east 
The  Kinz's  failure  to  invade 
_Scotland 
forced  him  to  makF- 
a  peace  with  the  covenanters 
the  treaty  of  Berwick, 
signed  on  18  June  1639. 
Neither  side 
, 
expected  lasting 
peace  to  follow;  each  agreed 
to  the  treaty  to  postpone  a 
conflict  until-circumstances 
were  more  favourable  to  it, 
and  Ireland  continued  to 
.  play  'amajor  part  in 
Charles'  plans  for  the  event 
-ual  subjection  of  Scotland. 
Donald  Gorm  (at  this  time  or 
soon  aft7r-wards)  was 
apparently  supplied  with  a 
ship  and  arms  for  1000  men; 
and  on  5  June  (just  before 
the  start  of  negotiations 
with  the  covenanters)  and  11 
June  (after  negotiations  had 
begun)  Charles  appointed 
Gorm  anU-Tn--t-r3.  *m  to  be  his 
joint  lieutenants  and  comm- 
issioners  in  the  Highlands 
and  Isles,  to  act  against 
his  enemies.  In  return 
Antrim  was  promised  Kintyre 
anJ  -Donald  Gorm  of  Sleat 
was  to  have  Ardnamurch 
Strathswordale  in  Skye, 
'Punard'  (evidently  Sunart) 
and  the  islands  of  Rhum, 
Muck  and  Canna.  It  was  no 
doubt  intended  t1i7a"t  Antrim 
would  make  use  of  his  men 
in  Ireland  in  attackina  the 
-king's  eFemies  in  scotland 
but  the  commissio-n  madTe-no 
mention  of  Ireland;  probably 
Charles  recognised  that  it 
was  9-opeless  to  try  to  get 
Wentworth  and  Antrim  to  work 
together#  and  therefore 
offered  them  no  help  from 
Dublin. 
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Table  1:  First-person  subjects  and  verbs  in  the  extracts 
BP1:  1  BLI:  I 
I  rounded  wr7eope 
I  gazed  we  take 
I  rolled  we  find 
we  floated 
we  encounter 
We  found 
we  know 
BP1:  2  BU:  2 
=now  LNone] 
BP1:  3  BL1:  3 
We  can  look  'Mo-ne] 
we  gain 
we  can  begin 
BP1:  4  BL1:  4 
'[go  Fne  Xr-onson  and  Harms  (1985) 
have  suggested 
We  found 
BP1:  5  BU:  5 
T-7317e-d  77ronson  and  Harms  (1985) 
(I]  set  out  demonstrated 
I  did 
we  find 
I  repeated 
BP1:  6  BL1:  6 
T-N-onel  -w-6--sRall  review  (we]  shall  attempt 
we  suspect 
BP1:  7  BL1:  7 
LNonel  173-ne) 
BP1:  8  BL1:  8 
I  compared  Ve=now 
BP1:  9  BLI:  9 
LNonel  we  see 
We  recommend 
BP2:  1  BL2:  1 
LNonel  LNone] 
BP2:  2  BL2:  2 
rTo-nej  we  make 
We  can  view 
-388- BP3:  3  BL2.  -  3 
LNonel  we  identified 
BP2:  4  BL2:  4 
LNonel  We  infer 
we  minimize 
we  calculate 
we  consider 
BP2:  5  BL2:  5 
-No  -ne  rro  Fne 
BP3:  1  BU:  1 
'[N  Ron  e  we  -  aim 
We  attempt 
We  assume 
we  would  expect 
We  concluded 
BP3:  2  BL3:  2 
LNone]  Corbett  (1978,1979)  showed 
He  described 
BP3:  3  BL3:  3 
Done]  117-ne] 
BP3:  4  BL3:  4 
I-N-onel  We  suggest 
CP1:  1  CLI:  1 
We  try  I  shall  suggest 
We  have  I  suggest 
I  sketch 
(I]  report 
I  propose 
CPI:  2  CL1:  2 
17-eexplain  T  would  be 
we  say  We  allow  (many  of  us) 
We  have  we  deny 
we  should  maintain 
we  should  hold 
we  may  ...  hold 
CP1:  3  CL1:  3 
w=eind  we  may  conceive 
we  can  say 
we  build  up 
I  call 
CP1:  4  CLI:  4 
we  seem  to  move  TTo--ne] 
-389- CP2:  1  CL2:  1 
T-N  Ron  e),  TV  -on-e  ] 
CP2:  2  CL2:  2 
we  know  7e-examine 
We  can  usually  recognise  we  will  argue 
we  know  we  have 
we  do  know 
CP2:  3  CL2:  3 
rron-e]  LNone] 
iZP2:  4  CL2:  4 
LNone)  I  =one] 
CP2:  5  CL2:  5 
we  can  expect  Z-ecan  have 
CP2:  6  CL2:  6 
Done)  T  =one] 
CP3:  1  CL3:  1 
T-N-onej  -we--27e  scribe 
we  received 
We  begin 
we  summarise 
CP3:  2  CL3:  2 
7-ecan  divide  LNone) 
CP3:  3  CL3:  3 
LNone)  JW-o-ne) 
CP3:  4  CL3:  4 
T-N-onel  Ve=ave  implemented 
We  implement 
we  need 
we  transfer 
we  update 
CP3:  5  CL3:  5 
Ve=ave  LNone) 
HP1:  1  HL1:  1 
TFo  -ne  )  T17-on-e 
HPI:  2  HL1.  -2 
'rN  -on  ej  we  bear 
HPIO  HL1:  3 
LNonej  LNone] 
HP1:  4  HL1:  4 
T-N-one]  LNone] 
-390- HP1:  5  HU:  5  Ponel  LNone) 
HP1:  6  HL1:  6 
I  have  tried  LNong] 
We  need 
we  need 
HP2:  1 
LNone) 
HL2:  1 
LNone] 
HP2:  2 
LNone] 
HL2:  2 
[None) 
HP2:  3 
LNone) 
HL2:  3 
[None] 
HP2:  4  HL2:  4 
ITo--ne]  LNone 
HP2:  5 
T  Wone] 
HL2:  5 
LNone] 
HP3:  1  HL3:  1 
LNone  LNone] 
HP3:  2  HL3:  2 
LNone]  LNone) 
HP3:  3 
T-None)  HL3.  -3 
LNone] 
HP3:  4  HL3:  4 
LNone]  LNone] 
HP3:  5 
I  Rone]  HL3:  5 
LNonej 
HP3:  6  HL3:  6 
we  must  ...  not  conclude  We  are 
HP3:  7 
T'ro-ne) 
HL3:  7 
LNonel 
HP3:  8 
T-N-one) 
HL3:  8 
LNonel 
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Table  2:  Examples  of  Nezative  Polaritv  in  the  Extracts 
BL1:  1:  Hence,  these  dense  assemblages  of  ophiuroids  are  not 
exam5les  of  "explosive  opportunism"  (sensu  Le-v-r-nton 
1970  but  rather  represent  stable  populations. 
BP1:  4:  If  silt  clogs  up  their  tube  feetq  the  brittlestars 
cannot  feed. 
BL1:  6:  It  is  not  unreasonable  to  imagine  that  cephalopods  were 
common  predators  in  some  ancient  ophiuroid-dominated 
communitiesl  as  they  are  in  Sweetings  Pond. 
* 
BL2:  4:  The  mtDNA  results  cannot  tell  us  exactly  when  these 
migrations  took  pl-ace. 
* 
BP3:  1-o  It  is  not  always  easy  to  tell  whether  an  animal  which 
loo7s  =1  ea  Scottish  wild  cat  is  tainted  with  domestic 
cat  blood. 
BL3:  2:  Modern  and  recent  wildcats  were  not  clearly  separable 
from  each  other  butq  in  the  males  at  least,  recent 
wildcats  were  always  further  from  old  wildcats,  and 
closer  to  hybridsjýthan  were  modern  wildcats. 
BP3:  3:  It  will  probably  not  be  long  before  we  get  a  ginger  tom 
or  a  tortoiseshell. 
* 
CPI:  2:  Even,  if  it  gives  an  adequate  description  of  behaviour, 
such  talk  need  not  give  an  accurate  account  of  the 
computational  structure  underlying  behaviour. 
CP1:  2:  Such  achievements  are  not  as  intuitively  "cognitive"  as 
chess-playing  and  _tTi_e=i  e. 
CLI:  3:  Parallelism  alone  is  not  enough. 
CL1:  3:  But  in  fact  no  special  mechanism  is  required  and  the 
hypotheses  are  not-explicitly  stored,  at  least  not  in 
any  normal  sense. 
CL1:  5:  But  accepting  this,  we  argued  ,  need  not  lead  us  to 
conclude,  along  with  Pinker  and  Prince,  that  any 
improved  model  must  constitute  a  mere  implementation  of 
classical  theory. 
-392- CP2:  2:  On  the  other  hand,  an  object's  appearance  does  not 
change  drastically  with  every  small  change  in  viewpoint. 
CL2:  2:  Howeverl  the  importance  of  this  constraint  for  achieving 
robust  recognition  can  hardlX  be  overstated,  and  we  will 
argue  that  it  plays  a  centraL  roLe  in  most  instances  of 
human  visual  recognition. 
CP2:  4:  Of  course,  a  single  rigid  model  does  not  capture  the 
potential  variations  in  the  appearance  of  many  common 
objects. 
CP2:  4  In  addition,  an  object  may  not  have  exactly  the  the  same 
measurements  and  shape  as  any  previously  encountered, 
yet  we  recognise  it  because  it  resembles  a  "generic" 
class  of  objects. 
CL2:  6:  These  groupings  are  not  used  for  final  identification  of 
objects  but  rather  figure  as  "trigger  features"  to 
reduce  the  amount  of  search  that  would  otherwise  be 
required. 
CP3:  1:  If  it  takes  one  woman  nine  months  to  produce  a  baby, 
shouldn't  nine  women  be  able  to  do  the  job  in  one 
month?  gome  tasks  cannot  be  ýKýormed  more  quickly  by 
sharing  out  the  wo  I  as  the  designers  ot  the  new 
parallel  computers  are  finding. 
CP3:  4:  This  sort  of  calculation  is  not  well  suited  to  the  DAP 
because  the  amount  of  calculation  to  be  done  can  differ 
widely  from  point  to  point. 
CL3:  5:  In  any  eventq  in  many  of  the  models  studied  to  date, 
it  is  the  training  rather  than  the  recall  mode  which  is 
most  computationally  intensive;  in  such  casest  the 
actual  operation  of  a  trained  net  may  not  of  itself 
, 
require  exceptional  computing  res  es. 
HP1/HL1:  (No  negative  polarities] 
* 
HL2:  3:  In  the  event  the  covenanters  refused  to  submit  but  the 
king  was  not  ready  to  invade  Scotland. 
HP2:  4:  They  could  not  keep  the  large  army  they  had  raised  in 
the  fier-d-i--nTe-finitely  waitint  for  a  time  when  it 
suited  the  king  to  invade  Scot  and. 
HL2:  4:  He  had  at  first  hoped  to  have  his  new  army  of  99000  men 
at  Carrickfergus  in  May,  but  in  the  event  it  was  not 
-393- fully  assembled  until  mid-July,  and  even  then  it 
probably  still  required  training. 
HL2:  4:  In  the  event  the  covenanters  did  not  send  an  army  to 
Ireland,  but  their  plans  to  do  so  if  necessary  were  no 
idle  boasting,  a  bluff  which  could  safely  have  been 
called, 
HL2:  5-.  It  was  not  just  the  collapse  of  royal  power,  and  fear  of 
how-M65-se  who  seized  power  would  treat  Catholiesp  which 
sparked  off  the  Irish  rebellion  of  1641;  the  king's  own 
incompetent  plotting  made  a  major  contribution. 
HL2:  5:  With  his  conviction  of  his  own  skill  in  producing 
political  miracles  it  is  certainly  possible  that  he  did; 
on  the  other  handq  the  Irish  plot  does  not  seem  to  have 
been  pursued  by  him  with  any  great  determination,  and  it 
may  be  that  tie  intended  it  only  as  an  expedient  to  fall 
back  on  if  he  failed  to  secure  the  help  of  the 
covenanters. 
* 
HL3:  1:  These  two  approaches  have  neither  been  nor  need  be 
mutually  exclusive. 
HP3:  5:  The  upward  trend  of  officially  recorded  crime  is  not 
necessarily  an  accurate  reflection  of  the  'real'v=evel 
of  crime  or  the  'real'  rate  of  its  increase. 
HP3:  5:  Victims  often  do  not  report  offences  however,  either 
because  they  beTI-e-ve  Fhey  are  triviai  (and  around  one 
in  four  burglary  victims  loses  nothing  of  value)  or 
because  they  think  the  police  will  be  unable  to  make  an 
arrest. 
HL3:  5:  Some  offenders,  moreover,  were  not  brought  into  contact 
with  the  legal  system  at  all. 
HL3:  5:  Such  limits  to  the  recourse  to  prosecution,  however, 
were  not  so  readily  granted  to  strangerst  thereby 
increasing  the  likellhood  of  indictment  and  conviction 
for  those  who  were  not  local  residents. 
HL3:  5:.  The  criminal  justice  system  does  not  create  a  mirror 
image  of  actual  crime;  it  processes  only  a  selective 
number  of  offenders. 
HP3:  6:  Urbanisationt  however,  has  increased  little  since  the 
1930s,  and,  hence,  can  hardlyaccount  for,  the  post-war 
rise  in  crime. 
HP3:  6:  But  since  improvement  in  living  conditions  over  the 
centurys  and  increased  affluence  in  the  post-war  decades 
-394- have  not  led  to  a  decline  in  crime,  must  we  not  conclude 
that  poverty  does  not  predispose  to  'crime? 
HL3:  6:  Offenders  seem  not  to  have  been  under  any  immediate 
pressure  of  hunger,  but  in  times  of  'distress'  (1842, 
1848)  more  took  to  this  form  of  self-help. 
HP3:  7:  As  such*  criminality  is  not  an  inherent  property  of  an 
individual,  but  a  property  conferred  by  society. 
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Problems  in  the  Introductory  Sections  of  Articles 
BP1:  1 
S=TION  From  Chadwick's  century-old  record  and  studies 
by  a  student  in  the  1960's  we  know  that  this  bed 
of  Oehiothrix  is  no  fly-by-night  community:  it 
is  highly  persistent. 
PROBLEM  Evidence  from  fossils  suggests  that  millions  of 
years  ago,  similar  communities  were  commonplace 
throughout  the  oceans  of  the  world. 
BU:  I 
TION  During  the  last  few  years 
PROBLEM  much  attention  has  been  paid  to  understanding 
large-scale  shifts  in  community  composition  over 
geological  time. 
BP2:  1 
=TION  "And  Adam  called  his  wife's  name  Eve;  because  she 
was  the  mother  of  all  living"  (Genesis  3.20). 
Eve  hit  the  papers  in  the  first  week  of  1987, 
following  an  article  in  Nature  which  suggested 
that  a  common  maternal  ancestor  of  all  living 
humans  had  lived  200  000  years  ago  in  Africa. 
"'Super  Eve'  must  have  lived  in  East  Africa,  " 
said  the  Daily  Telegraph. 
PROBLEM  What  is  the  story  really  about? 
SIT/PROB  Studies  of  evolution  have  become  increasingly 
powerful  and  verifiable. 
BL2:  1 
SrT_UATION  Molecular  biology  is  now  a  major  source  of 
quantitative  and  objective  information  about  the 
evolutionary  history  of  the  human  species.  It 
has  provided  new  insights  into  our  genetic 
divergence  from  apes,  and  into  the  way  in  which 
humans  are  related  to  one  another  genetically. 
PROBLEM  our  picture  of  genetic  evolution  is  eloudedl. 
however,  because  it  is  based  mainly  on 
comparisons  of  genes  in  the  nucleus.  Mutations 
accumulate  slowly  in  nuclear  genes.  In  addition 
nuclear  genes  are  inherited  from  both.  parents 
and  mix  in  every  generation.  This  mixing 
obsures  the  history  of  individuals  and  allows 
recombination  to  occur.  Recombination  makes  it 
hard  to  trace  the  history  of  particular  segments 
-396- of  DNA  unless  tightly  linked  sites  within  them 
are  considered. 
BP3:  1 
SIT/PROB  (1)  Ceaseless  persecution  and  the  loss  of  a  suitable 
habitat  nearly  saw  the  extinction  of  the 
Scottish  wild  cat  at  the  turn  of  the  century. 
RESPONSE  Only  a  relaxation  in  the  zeal  of  gamekeepers  and 
the  rapid  spread  of  coniferous  plantation  after 
the  First  World  War 
RESULTS  have  allowed  the  wild  cat  to  recolonise  many  of 
its  former  haunts  in  Scotland. 
SIT/PROB  (2)  But  today  a  more  insidious  threat  may  be 
awaiting  the  Scottish  wild  cat.  This  time  the 
threat  comes  not  from  man,  but  from  the  feral 
domestic  cat. 
BL3:  1 
=UATION  Over  the  past  60  years  or  sol  there  has  been  a 
considerable  recovery  in  the  Scottish  wildcat 
population  from  its  19th  century  'low' 
...  This 
increase  may  have  been  partly  due  to  changes 
in  the  availability  of  habitat  and  food,  but  may 
also  have  been  partly  because  of  crossbreeding 
between  wild  and  domestic  cats,  with  the  hybrids 
subsequently  identified  (wrongly)  as  wildcats. 
PROBLEM  There  have  been  several  (mainly  anecdotal) 
reports  of  hybridization  both  in  captivity 
and  in  the  wild  ...  but  few  have  been 
authenticated. 
CP1:  1 
I=RICAL  The  Chinese  philosopher  Seng-Tslan  wrote:  "If 
QUESTION  you  work  on  your  mind  with  your  mindp  how  can 
you-avoid  an  immense  amount  of  confusion?  " 
SITUATION  Perhaps,  theng  that  confusion  is  the  inevitable 
lot  of  cognitive  science. 
PROBLEM  Cognitive  scientists  try  to  understand  the  mind 
--  what  it  is,  how  it  works,  and  how  we  can 
model  it. 
RESPONSE/NEG  Perhapsq  though,  we  have  relied  too  much  on  an 
EVALUATION  intuitive  understanding  of  how  the  mind  works, 
as  if  we  could  turn  our  eyes  inward  to  discover 
our  own  cognitive  processes. 
SITUATION  Cognitive  science  is  an  alliance  of  disciplines 
philosophy,  psychology  and  linguistics,  to  name 
-397- a  few.  But  it  is  centred  on  the  relatively  new 
discipline  of  Artificial  Intelligence. 
PROBLEM  With  AI9  it  shares  the  aim  of  trying  to 
construct  computers  and  computer  programs  that 
do  the  sort  of  things  that  minds  do. 
CU:  1 
7S=TION  PDP  (Parallel  Distributed  Processing,  a.  k.  a. 
Connectionism)  is  a  hot  topic  in  cognitive 
science. 
PROBLEM  It  has  vehement  supporters  (e.  g.  Smolensky 
forthcoming])  and  e  uall  vehement  detractors 
Fodor  and  Pylyshyn 
? 
19885,  Pinker  and  Prince 
19881). 
CP2:  1 
-=ATION  Industrial  robots  working  alongside  humans  on  an 
assembly  line  look  as  if  they  couldvmany  of  the 
same  tasks  as  people.  pe4oan 
PROBLEM:  In  fact,  most  industrial  robots  are  about  as 
dextrous  as  a  human  who  is  blind  and  deaf,  lacks 
a  sense  of  touchq  and  has  one  hand  tied  down 
while  working  with  a  pair  of  chopsticks. 
CL2:  1 
=  ATION  A  fundamental  capability  of  human  vision  is  the 
ability  to  robustly  recognize  objects  from 
partial  and  locally  ambiguous  data.  As  with 
most  problems  of  interest  to  artificial 
intelligence,  this  high.  level  of  performance  is 
achieved  through  the  use  of  large  amounts  of 
domain-specific'knowledgeg  in  this  case  regard- 
ing  visual  appearance  of  objects  and  their 
components.  Methods  are  known  for  representing 
information  regarding  visual  appearance  in  a 
computer  with  a  high  degree  of  fidelityq  as  has 
been  shown  by  the  success  of  -  computer 
graphics  in  generating  realistic  images  of 
natural  scenes. 
PROBLEM  However,  this  knowledge  itself  is  of  little 
use  without  effective  methods  for  applying 
the  constraints  implicit  in  the  knowledge 
during  the  recognition  process. 
-398- CP3:  1 
RHEMRICAL  If  it  takes  one  woman  nine  months  to  produce  a 
QUESTION  baby,  shouldn't  nine  women  be  able  to  do  the  job 
in  one  month? 
SIT/PROB  Some  tasks  cannot  be  performed  more'  quickly  by 
sharing  out  the  work,  as  the  designers  of  the 
new  parallel  computers  are  finding. 
CL3:  1 
3=ATION  In  this  paper  we  describe  recent  work  at 
Edinburgh 
PROBLEM  investigating  a  range  of  neural  network  models 
using  existing  parallel  computing  facilities. 
This  work  is  part  of  a  wider  research  effort 
in  applications  of  parallel  computing  which 
spans  molecular  dynamics,  phase  transitionsg  and 
critical  phenomenag  lattice  gauge  theories  of 
elementary  particle  interactions,  fluid 
dynamics,  electronic  structure  circulations, 
optimisation  problems,  image  enhancement, 
protein  crystallography  and  protein  sequence 
analysis. 
HP1:  1 
'=ATION  Urban  history  has  been  one  of  the  most  prominent 
academic  growth  areas  of  the  last  two  decades. 
So  has  the  overlapping  discipline  of  social 
history;  and  if  in  both  cases  practitioners  and 
outsiders  alike  have  found  it  difficult  to  agree 
on  prescribed  boundariesp  subject  matterg  agenda 
and  approachesl  this  has  reflected  the  diversity 
fertility  and  originality  of  much  of  the  work, 
rather  than  any  lack  of  discipline  or  academic 
rigour. 
PROBLEM  The  richness  of  the  sourcest  and  the  exciting 
evidence  of  growth,  change  and  conflietp  have 
attracted  particularly  eager  attention  to  the 
nineteenth  century,  with  its  developing  contro- 
versies  about  the  nature  and  significance  of 
urban  social  change  --  and  continuity  --  in 
relation  to  urban  living  standards,  culture  and 
politics. 
HU:  1 
3=ATION  Victorian  seaside  resorts  were  among  the 
fastest-growing  English  towns  in  a  period 
of  rapid  urbanization;  and  by  the  later  nine- 
teenth  century  those  which  were  expanding  most 
-399- spectacularly  were  also  having  to  come  to  terms 
with  changing  patterns  of  demand  for  their 
services.  From  the  1870's  onwards,  rising 
living  standards  released  a  flood  of  new 
visitors. 
PROBLEM  At  firstq  tradesmen  and  whitecollar  workers 
predominated,  but  the  skilled  worker  and  his 
family  were  strongly  in  evidence  at  many  resorts 
stimulating  the  development  of  new  kinds  of 
retailing  and  entertainment  provision  and  posing 
problems  of  public  order  and  marketing  strategy 
for  those  in  authority. 
HP2:  1 
=ATION  By  1637 
PROBLEM  Charles  I  had  provoked  his  Scottish  subjects 
into  revolt  againsthim  through  absentee, 
arbitrary,  absolutist  and,  perhaps  worst  of  all 
anglicising  government. 
HL2:  1 
'S=TION  The  shortness  of  the  sea  crossing  between  Ulster 
on  the  one  hand  and  Argyll  and  the  western  Low- 
lands  of  Scotland  on  the  other  has  always 
ensured  close  contacts  between  the  inhabitants 
of  Ireland  and  Scotland.  At  the  beginning  of 
the  sixth  centruy  the  Scots,  who  had  come  from 
Ireland  and  settled  in  Argyll,  created  a  new 
kingdom  therep  Dalriada;  later  they  were  to 
give  Scotland  both  her  ruling  dynasty  and  her 
name.  Christianity  partly  came  to  Scotland  from 
Ireland,  throu  h  the  work  of  Columba  (who  landed 
on  Iona  in  5635  and  others. 
SITUATION  Not  surprisingly; 
*ýnce 
resistance  to  the  king  in 
Scotland  began 
PROBLEM  suspicion  of  the  Scots  grew  fast  in  Ireland. 
HP3:  I 
=  ATION  The  history  of  crime  in  the  twentieth  century 
PROBLEM  is  inevitably  dominated  by  the  explosion  of 
criminality  in  the  last  thirty  years.  In  the 
first  half  of  the  centuryq  the  level  of  crime 
recorded  by  the  police  grew  at  a  much  more 
moderate  rate,  extending  a  pattern  of  slow 
growth  since  the  1870's. 
-400- HL3:  I 
=  ATION  Despite  the  central  position  which  the  law 
occupies  in  pre-  and  modern  English  society 
PROBLEM  its  study  was  relatively  neglected  until 
recently. 
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